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Coast Guard Polar Security Cutter (Polar Icebreaker) Program
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Th€@oast Puamrd Security Catpeog( @R8C)opaoguiame t hr e

(i heayy pol ar tecelbe efaklerewed years from now by t
new medium poThe P8SE@bpreakram.has reoaei Yedea,tot a

about $1.2 billion) in procnoc$eloddsn ngifl uRid2Mm 20 t hr oL
whi ch$1walds mi I I i on morett hdar tChas$3FHBumirldl ham trleau
FY2020. With the funding itt hRSCriecemnwowdf alhlry ufgu
the second PSC has received initial funding.

The Coa®t pGwapowmded FY2021 budget requests $555 mi
the PSC progr am. I al so proposes a rescission c
had provided for the procurementNafi boal Beadrtt
Cutter (NSC), with the intent of reprogramming t
Guard states that its proposed,FY¥YWwbudild HFwddet f uinf
second PSC.

The Coast Guard esti mat est hrRedasso t$al, OErvo. cau. f, ¢ memt

t
h

about $1f. Or btiHd ifoinr)st ship, $792 million for the
third shiipned oastai fwaditnbtd 9cmst | odbn (i .e., about $2
figures, tcipordshiombuwifl dddreosdtab H7FAa6umemkenbon for
$544 million for the second shipmbiamaed $&6S5i mat ¢ d
shi pb&ciolsdbelroR2 bl i on KlihiBl. |, i ;arb)o.ut

OoOn April 23, 20N®v,y tlhret eCopraastte ddwearred§gC amr ©gf a me f o
awarded ma | $fidxferddcnec e-ht cmmpt ract for ndhe det ail de

construction (DD&C) of the first PSC to VT Hal'te
by Singapore Technologies (ST) EntghmeeriimdustViTy F
t eams otmpaltor t he DDRICe cfointgtacRSC i s scheduled to
2021 and be delivered in 2024, t hough the DD&C c
earlier delivery.

TheD&Contract includes options for building the
exercised, the tot al value of the contract woul c
billion). The figures of $ 704n5t.99e nsih & p owisltadnedr $ 1, ¢
they do not i ncl udédeurtnhi es hceodé GhgEufi wheoeaud r phnseemtt f o r
the ships that the government purchases and ther
i nt o fohre gsohviegr n mman a pge mgmtamc oS tgo.veWtlpenwe g& RREn a n d
management costs driengtrreoat wrdeersld nto hetilb®t wiereats PSC
I

[ l'ion and $940 milproanyrcamdmte hehitmeRIC esti m
program is about $2.95 billion.

The operational U. Surpemasdiystebpéeladmnpepighebhregaker
Pol arrarbd acdne medi umHeall wmn iadPali béa,aakbea o ast Guard
has a second heReolyamroldeampn Boedernfefakread any engi ne ¢
in June 2010 opred ahad hidoel mirangBoh maen$eaed service
1976 and 1978, respectively, and grarncwrwelcle be

| i vTehse. Coast Guard pl ansPaloara rSteahrdetrhyh eodfe kbartv ilceea slt
t he sPeScbmel Coasts OGPwadmdasSe@aasource of ®Spaame parts
onal
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This report provides backgroundei iPfodramatSiecmurandqg
(PSC) Pt bgoraaamta@G@ pr ogr am f oRS Gsc q(uii pe In@gr mecaw y

i cebr)effTdhkeerPSSC program has received a total of $1
procurement funding through FY2020, including $]1
mi |l I i odarhamortehe $35 million that the Coast Guard
funding it has received through FY2020, the fir:¢
has received initial funding.

The Coa®t pGwpowmded FY2021 ibluldigeent irne gpureosctusr esnbesnst nf
the PSC progr am. I't al so proposes a rescission c
had provided for the procurementNafi boal Beadrtt
Cutter (NSC),f wietplr otgrea minmtngntt hamat funding to the
Guard states that its proposed FY2021 budget, if
second PSC.

The issue for Congress i s tvhheemhhreir SHErgR2@ippr ov e, 1 ¢
procur ememt gqfuetsidPaSICe preomd atmhe proposed rescission

fundi agd, more generally, whether &oovearpaplrlove, r ¢
pl Aar procuring n@aovn gp@®deasi siicoenssu eoank et udiods satfsf e c t
Guard fundi nghe eQaals teart®inlaistdy t o perform its pol a
shipbuilding industrial base.

For a brief discussGromatoflL dhestCi6HRQIGLBalerdgsa,r as ee
CRS repoaagq wiasfietrgspme rpaols | mwctl tuedrifsog N @s )oast Gual
Anot her CRS report providasiag owetWieewrofiearic

| EEOT UOUOE

, DPUUDPOOUWOT wad26w/ OOEUwW( ET EUI EOIT UU

20EUUUOUVUaw#0UDPI VWEOEwW, PUUDOOU

The permanent tsthhe u€Ceald hpGiusaddyd) dIdid.e $ at e s

t hat ambhgnagshhee rCo a gte mMplhaarsdide kmadldlep,) est abl i sh, m
and operate, with due regard to the requirement s
LFHEUHDNLQJ BIhFdLOLwd ElMe facilities for the promoti
hi gh seas antdo wahtee rjsursiushd ieccttiaofip uas fs utame Wroi t ed St
international agreement s, derFIEWHDONLBINDELOISWL HMWne
under, and over waters other than the high seas
St at®@s

1 CRS Report R4256TCoast Guard Cutter Procurement: Background and Issues for Congrg&onald O'Rourke
2 CRS Report R4115% hanges in the Arctic: Background and Issues for Congressdinated by Ronald'Rourke

314 U.S.C. 102(4) and 102(5), respectively. This statute was previously 14 U.S.C. 2; it was renumbered as 14 U.S.C.
102 by Section 103 of thHerank LoBiondo Coast Guard Authorization Act of 2q$8140P.L. 115282 of December
4, 2018). (Title | ofP.L. 115282, consisting of Sections 1024, specified a general reorganization of Title 14.)
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I n addition, Section 888(a)HoOR. Ph@Q-HAM &I and Sec.!
Novemb20d®2he | aw that established the Depart men:
transferred the Coast Guard frometiefDepar tthent
speanifsisd ons for(oheelfornsteGCitad@idbl ast ahet €Gopst

mi ssjoinsdl udingi ¢tcbeop@#@sat ooansf

, UOUDx Ol w; BUupOOUw@ET EUI EODOI

The Coa®&®t pularddmebrsebkpdg hayeakiul ti nfitdhaiton cut
condwcvtar i eoypeo &thoanidnaard el d toeateart Nt udd heaa €tr s by
Guak dgeper pctustetle ISs . pol ar coondueapedat nohsarge part

Gua dpol ar sumdofetatklee sCe® ast SGuatr dT breglods 8§sS5ons.
porl ai cebreakers can be summarized as foll ows:

x conducting and supporting scientific researc

x defending U.S. sovereignty U.rBrtelseenkrecti c by |
i . S. territbeimaégwangrs in

x def endilh.gS.otihnetrerests in polar fFT@gions, inclu
waters ththeaUeSwieéekhehusi ve economic zone (EI
X monitoring sea traffic in the Arctic, i ncl udi
and

x conductingCoaberGuagpdcmi ssions (such as sear
enforcement, and protection of marine resour
territorial wdters north of Al aska.

/| OOEUwp- OUw) UU0w UEUPEAwW. x1 UEUDPOOU
The Coa®t | Guaedi cebrod akern < edreakalrilsed ag her t han
because they perform missions i murmpidaht itohnealAr ct i ¢

Science Foundation (bMSH) prod sga dahgti antsii ginti if @ £ ainn
portion ofiteBreabkbén operations.

Supporting NSF r efseau spdesrifoom mh engpAn g hrcatl 8 €ido n
Operati on (Do Fbreeazke t hg@acEgh srtaeshewugpl vy

Mc Mur do Station, the $tagieotn.|SocdAhedronhicheeskar
Sound, near thte ROsastl c@wadBrhad IS thahtee sCaahsain | Guar d
currently operati oiiisapde rhdksavtyhtehelt amhminebpbakehe
sout hern hrenmmeibgreph&riengsi ce near Antarctica in ord

4The 11 missions set forth in Section 888(a) are marine safety; search and rescue; aids to navigation; living marine
resources (fisheries law enforcement); marine enwiental protection; ice operations; ports, waterways and coastal
security; drug interdiction; migrant interdiction; defense readiness; other law enforcement.

5 Cutters are commissioned Coast Guard vessels greater than 65 feet in length.

6 For a list of the 11 missions, see footnétd@he two statutory missions not supported by polar ice operations are
illegal drug interdiction and undomented migrant interdiction. (Department of Homeland Sec@dlar Icebreaking
Recapitalization Project Mission Need Statement, Versigrapgroved by DHS June 28, 2013, p. 10.)

‘"This passage, beginning wi t herifefatioreof thiGRS repod &nd was later, 0 or i gi nat
transferred by the Government Accountability Office (GAO) with minor changésternment Accountability

Office, Coast Guard[:]Efforts to Identify Arctic Requirements Are Ongoing, but More CommunicationAdpenty

Planning Efforts Would Be Benefici@AO-10-870, September 2010, 53.
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Mc Mur do Station. When RdlearmeStaaros ftish dégnadelc&] t
in order to complete critical mai ntenance and pr
dry de®ckacktto Antarcticafl nandcrtmse ody dlhe mapxea antus
thickness of the ice to be broken, t he annual M c
greatest icebreaking challengiecéocam.fSregpuwéeémtr| y c
its own significant icebreakiThg Chad&tl m@daemsaf or L
pol ar i Hde@fF wsplard,somesat odbnatstime in the Arctic
activities and twieod®r ming other opera

Al t hough diomiamrds kiehg scli mate change, observers g
devel opment will not eliminate the need for U.S.
increase mission demands nfitasrfth niglmé mr Even whehet at
signif-comad arceas i n t heni molodirMmenod gairo nisc,e acnodu ldd |
coming years to increased commercial ship, crui s
as increasedidx mlnar attiherrr fcdeascotuirvcietsi,e si nt htahte coul d
increased |l evels of suppoticbOlraml posfihoeecwht enke
fromean actually stil PChhaarvgei nsgo mec ea nooaumckirteifonsc ei n A

have made the McMurdo resuppl y mission more chal
The Coa®Ar cGtuiaad dstr at eg,i cr eolud d @2PdksA dact ceusme n t

In order to prosecute its missions in the Arctic, the Coast Guard must fully understand and
operatefreely in this vast and unforgiving environment. Effective capability requires
sufficient heavy icebreaking vessels, reliable Hafftude communications, and
comprehensive Maritime Domain Awareness. In order to respond to crises in the Arctic,
our Nation must also muster adequate personnel, aviation, and logistics resources in the
region. The Coast Guard is the sole provider and operator of the U.S. polar capable fleet
but currently does not have the capability or capacity to assure access in théthidgsla
Closing the gap requires persistent investment in capabilities and capacity for polar
operations, including the Polar Security Cutfer.

"UUUI OUw4626w/ OOEUwW( ET EUI EOI UU
The operational U.S. polar icebrearakiangbirfdaxledr ,cur
Pol ar, @tar one medi Heradollmra ®aiethit ebthi@oe Coast Guar

has a second heRolyarProlSeawy Beakrveakersuffered an el
in June 2010 and has nbhheen nonoperational since t

Pol ar ®8mharn$eaed service in 1976 and 1978, res
beyond their o¢ryiegirnaslelrivhiecreC@aisMeedsGB&r d i n recent
i nvested millions of dol |l ars toPmlvary h&tudr, asepair
result oifragges &tewadteirgp dlascordierit el ess become i
fragil e,r iidbusn.® tagprueacla ds¢ pl dcrivlaumtd o St a,t i on i n Ant

SNyxoLyno Cangemi, fCoast Guard | cebreaker Crew Completes S
Domain Depends [ si c] DdIDS (Beferse Yish RfermatipniDistabutiorz SystemPctobed
19, 2018.

9 For more on changes in the Arctic due to diminishment of Arctic iceCB&Report R4115% hanges in the Arctic:
Background and Issues for Congressordinated by Ronald O'Routke

10 National Research Counciplar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,
2007, pp. 67, 14, 63.

11 United States Coast Guanictic Strategic OutlookApril 2019, p. 6.
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shi pbpuirpdmeerguent|l y breaks, and@PReipplacameéntisr éor
many of&dthbhempbnpnts are no | onger PcodnamerSctiaarl | 'y &
oper athieo rCala,sitd GRsailrrgga sSaa sroalplcep@me st

For additional background information on current
se®RSSHQGL[ $

11 gUPUI Ew- UOET UUwOi wad28w/ OOEUW( EIT EUI |
Coast Guard officials state that timeladr wnigcd hirre
capabl e of br eatkp eirgf direraviyt 9 ovraasr.i oTcheey p@ddaast mGssi o

testified in Febthaty 2020, for exampl e,

The 2010 High Latitude Mission Analysis Report (HL MAR) identified the need for six
new polar icebreakers (at least three of which must be heavy) under the assumption that,
in the future, tb Coast Guard would be required to perform nine of its eleven statutory
missions yearound in the Arctic, and meet all icebreaking needs in support of the United
States Antarctic Program.

I n 2017, the Coast Guar dob conmpletedtareaddeidommto Ar ct i ¢ St ud
the HL MAR. The objectives were to provide a broad overview of changes in the polar

regions over the last seven years and to provide specific information for use in determining

potential impacts on mission areas in the polar regiofhis addendum provides

confidence in the original findings and encourages the sustained reliance on its initial

recommendations on the Nationbés need for si x i1 ceb
icebreakerd?
Foaddi tbiaekaglr ound i nformation on required number s

$SSHQGL[ %

"OEUUwW&UEUEwW/ OOEUwW21 EVUUPUawW" U0UI Uwag/ 2

YIUYDI b

The RIQrmpm was initiét dd 2i0n 3t had@edstsuGudrsdi on,
the acqui si tPiScCrs ldia.vehrepel arew caelbe efaklerewed years
by the acquisition of wup to threred neavn tme dti aa mb @il
construction of the fi286BAhdewakhkeavy ploltar iseelbi e
/| UOT UEOQuw- EOI

ThRS@rogram was previously known GCahsantghiengp otlhaer i c
proges amame to theteS€Ceprograml i sainenti@®n to the
pol ar i cebrae avkaerrisetpyeroffornm ssi ons jruesltati ng to nat

12See, forexam! e, Ri chard Read  YedOleStapchitd bfehe BL8. Yilitarndusridl 4 3

Co mp | LexAngeles Times August 2, 2019; Mel ody Schreiber, AThe Only
Fire Retur ni ndArcficiTaday Marcht2a r2c0tli9c;a ,@al vin Bi esecker, fAFire Brea
Aging, and Onl y DeféehgedailyMailctcleZ®i9e ak er , 0

BTesti mony of Admiral Charl es W. Ray, Coast Guard Vice Coml
House Homeland SecwiSubcommittee on Transportation & Maritime Security, February 5, 2020, p. 9.
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

i cebr BAalktimgugh inow call ed the PSC program, obser

mi grhetf et ®©®e the polar icebreaker program.
"OEUUuw BFHE( OUI TUEUI Ew/ UOT UEOQw. I 1 PET woep(/ . K
The PSC program i s nNaanvayg eldn theyg raa tCeoda sRir oQGuraarnd Of f i
aim in estl®PWaisshiongperiméet theprNauyesnenpha&acei cés
with the Coast Guard so as to help the Coast Guece
proculP®Cg he

/ EUIl OOw#1 UPT Ow xxUOEEI

The PSC program is using the parent desitgpn apprc
be basad daxiedbtrdesegskiegrn. A key aim in using the par
reduce cost, schedule, and technical risk in the

/| UOT UEQW2ET T EUOI
The PSCd&prsocghreadul e cal l s

f or -ndoentihv eirn tnegmw ahles ,t hate
of the tsoifrdYQO2At, el M20FY2026

, respectivel y.
/ UOEUUI O 60w OU0
As shoWwEQHMt he Coast Guard estimates the total p

pol ar icebreakers as $1,039 million (i.e., about
secondndcd hi 88 ami I Il i on for the third ship, for a
(i .e., about $2.6 7TDEOHWwdn )n.gtuAse seel o dbes hpdawrp biam | d e
of the total procurement cost is $746 million fc
and $535 million for the third schoispt, offor$ la 8c205mbm
(i .e., abm)ibhe $4h&p bauddt@aadt cost for the first sh
with options for the second and third ships that
contract to $1,942.8 million (i.e., about $1.9

Table 1. Estimated PSC Procurement Cost s
In millions of theryear dollars

Cost element 1st PSC 2nd PSC 3rd PSC Total

Target contract price 746 544 535 1,825
Program costs (including GFE) 213 165 168 546
Postdelivery costs 45 a7 48 140
Costs for Navy-Type, NavyOwned (NTNO) equipment 35 36 37 108
TOTAL 1,039 792 788 2,619

Source: U.S. Navy information papen PSCprogram undated, received from Navy Office of Legislative
Affairs, June 14, 2019.

Notes: Target contract price includedetail desigrgonstruction, and long leatime materials (LLTM), and does
not reflect potential costs rising to the contract ceiling pri€E is governmesfurnished equipmert

14See, forexamplBen Werner and Sam LaGrone, fiCoast Guard Renames N
Cu t t WSNI| NewsSeptember 27, 2018ee also Sydney J. Freedbérg . , AWith Funding In Peril,
Pushes I cebreaker As 6Pol ar Security Cutter, 60 Breaking De
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

equipment that the government procures and then provides to the shipbuititenstallation on the ship.

NTNO equipment is GFE that the Navy providésuch as combat weapons systems, sensors and

communicationgquipment and suppliésfor meeting Coast GuardNavy naval operational capabilities wartime

readiness requirements. (Fodditional discussion, see Coast Guard Commandant Instruction (COMDTINST)

7100.2G, May 16, 2013, accessed June 24, 20h@ipat/media.defense.g@@17Mar/15/2001716816/1/-1/0/

Cl_7100_2G.PDF The Navy information paper states thptogram costs, postlelivery costs, and NTNO costs

were taken from the Program Life Cycle Cost Estimate (PLCCE)veer@ in the process of being updated based

on the contractaward WKH FRQWUDFWRU:V VFKHGXOH DQG UHILQHG FRVW HVWLPDW

/| UOT UEQwW»UOEDOI

The PSC program has received a total of $1,169. ¢
funding through FY2020 In FY2020, @hngrthess pr oy
was $100 million more than the $3IHhemiflilgiuore toHat
$1,169.6 miBOOomi haipbrwave sd ekl t hsoshgh pblel Nawnyg
account in FY2@81BO0amdl FWd alhe aihieg Yfiaumteanrdld as r ecei vec
through FY2020, the first PSC is now fully funde
funding.

For additional background infor #8@&SHQ@GL[& fundi ng

" OO0UBEDE

OoOn April 23, 20N®v,y tlhret eCopraastte ddwuearred§C amr ©gf a me f o
awarded ma | 871 Dfr. iFcheg e-it t mecontract for the detail
constnr ctb&C) of the first PSC to VT Halter Mar.i
by Singapore Technologies (ST) Engineering. VT F
teams that compet e;d tftog dthlee rDDt&Wo chBoinldIdieamcgte m epor t

Shipyards of Lockport, Louisianaf ®hdladpaphhnar ¢
Fi ncaMariierret/toef Maarriintee,t t e, WI

The first PSC is scheduled to begin constructior
DD&Conct r act i ncludes financTihael D D& nctoi nvtersa cfto ri necal

options for building the second and third PSCs.
the contract would increasei 0¥ Hel, f9i4Rur8e smidfl i H4
million and $1, 942. 8 Gmiclolsitosn, ctohveeyr dtoh en osth iipnbculiuldc
goverfimemi shed equi pment (GFE), which is equi pme
purchases and t henemprfourn diesc drop drhat isdin pibruti d dt he
progmamagement costs.

21 bxw#1 UDPT O
JLIXUHLIXUH aghdXWBHh ow r semfdeVT éldadletseirgn AmorAptrhiel PSC.
25, 20190r tprsetsesteer € ptatsdt Guard and Newiynnsiangd VT Ha

15 fiMississippiShipyard Gets $746MContract forlcebreaker Associated Pres#\pril 23, 2019.

sSee Naval Sea Systems Command, AfPol ar Security Cutter Con!
Capabilities, o April 23, 2019; Depart ment -03¢l19)samh ens e, iCon
LaGrone, AVT Hal tverCdeasti n@u a riSNBNeivdApnl 2R22019;rMaréa Armental,

AU. S. Orders First heavy | cebreaking WakS3reetJournalApBlec ades, as
23, 2019; AMi ssissippi Shi py aAssbciated Press, 8pril2%f 2019Cont ract for | c
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n for the new Bnelears Deac wrxicteye dGu tadi enr t (hR G)h o
hip o pe EEPBieoglf amn

Figure 1.Rendering of VT Halter Design for PSC

Source: ,O0XVWUDWLRQ DFFRP SPORATVEQ Y ToH2Rer NatibeRERdild New Coast Guard

Icebreakerp 861, 1HZV $SULO XSGDWHG $SULO AKH FDSWLRQ WR W
DUWUM®@GWHULQJ RI 97 +DOWHU ODULQH:-V ZLQQLQJ ELG IRU WKH 8 6 &RDVW *
Marine image used with permissiop

Figure 2. Rendering of VT Halter Design for PSC

Source: lllustration posted by Robert A. 8ba, Senior Vice President, VT Halter Mariaecessed May 6, 2019,
at https://www.linkedin.confiéedupdatelirn:li:activity:6526621529113976832

"TRich Abott

, APol ar | cebreaker Winner Meet s Défensgeshol d Requ
Daily, April 25, 2019.
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Figure 3.Rendering of VT Halter Design for PSC

I
4 ; -
—~—
- - e A T e |
e =< -
e e
> L S
N
e —
-t X -
-l w

e -
- = - >
- : .
3 w -
"-- -~ o -
e S |
= =

Lt _‘ e e — s

Source: 97 +DOWHU SUHVVY UHOHDVH °97 +DOWHU ODULQH $ZRUMGHG WKH 86&* 3
accessed May 8, 2019, tatp://www.vthm.compublicfiles20190507.pdf

A May 7, 2019, press release from VT Halter abou
updated on May 29 to provisde ud Ic droraedc tde ds pfliagcuernmee
the following:

VT Halter Marine is teamed with Technology Associates, Inc. [TAI] as the ship designer

and, for over two years, has participated in the
I ndustry Study. The ship design isermam evolution f
icebreaker] currently in design and construction; the team has worked rigorously to

demonstrate its maturity and reliability. During the study, TAI incrementally adjusted the

design and conducted a series of five ship model tank tests to optimidesiiga. The

vessels are 460 feet in length with a beam of 88 feet overall, a full load displacement of

approximately 22,900 long tons at delivery. The propulsion will be diesel electric at over

45,200 horse powemd readily capable of breaking ice betwsix to eight feet thick. The

vessel will accommodate 186 personnel comfortably for an extended endurance of 90 days.

In addition to TAI, VT Halter Marine has teamed with ABB/Trident Marine for its Azipod
propulsion systertf Raytheon for command and caritsystems integration, Caterpillar

for the main engines, Jamestown Metal Marine for joiner package, and Bronswerk for the
HVAC system. The program is scheduled to bring an additional 900 skilled craftsman and
staff to the Mississipghased shipyartf.

18 ABB is ASEA Brown Boverj a multinational corporation headquartered in Zurich, Ssliand, that is, among other

things, a leading maker of electdcive propulsion systems for ships. (ASEA is an acronymfionidnna Svenska

Elektriska Aktiebolagefi.e., General Swedish Electrical Limited Comp@nyhich merged with Brown, Boveri & Cie

[BBC] in 1988 to create ABB.) Azipod is ABBO6s term for its

BYT Halter press release, AVT Halter Mar20ieupdateddayded t he US
29, accessed June 12, 201%Qth://vthm.comivp-contentliploads201905/PressRelease_ USCE®SC_Singapore
ExchangeFINAL_updatedMay29.pdfThe original May 7) veri on of t he press release stated
load displacement at delivery would be approximately 33,000 tons.
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Th®er man

cebreaker

spelPbédr §t)EIXVHwWhA s

de &si gmr ersed? @lralreedGdtms e nl VT Hal
boiabet he mte pflodira e meGendma n y

curr ermte spealrarh

and GQuphelyr uxreyr 4 kAd2f0r2e0d  VWMeogweenveerr

I nstitut e, Hel mhol t z Cent raen nfoaurfithc§e@le athaahd Mar i ne
Feder al Mi ni stry ofBEBEratooday acodniReds e@alchhfeoEur
tenders for the procurement of a newdpol ar resesc

Figure 4. Rendering of SDC Concept Design for Polarstern I
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Source: SDC Ship Design &onsult GmbH designSDC2187133m Research Vessekcessed May 9, 2019, at
http://www.shipdesign.detfml/index.phpfavi=3&navi2-80&navi3-115 The image is enlarged
http://www.shipdesign.detml/detail.phpi@d=396.

A May 9, 2019, pRPeldsarmagddesspgpaec@s SyhwLebemaingn &
Consult (SDC), a firm?2dRG edt dtne Hatmbaitr gi, t Gea onmangp
Pol ar shtaesr nma Illengt h of 133 meters (about 436.4 fe
20 polarsternis the German word for PolarSfac oi nci dentally, the same name as the U
heavy polar icebréar.

2L Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Rese#&dli for tender procedure for the

construction of a successor to the icebreaker Polarstern has been cancelle.e br uary 14, 2020, access

2020, athttps://lwww.avi.de/en/aboutis/service/press/presslease/calfor-tenderprocedurefor-the-constructiorof-
asuccessoto-the-icebreakeipolarsterahasbeen.html

2Calvin Biedealer,unidinmgg | n
Shi pbui | Detense Fadyiay 9,2019.

FY 620 For Second inBol ar Securit
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feet), and etdraf(famdutl 0346. 4n f eet&, but does not
di spl a®Aethentefing on a pre&i chesagy seasedntbhatthl
that point was somewhat | arger, with a | ength of
met eabout 89.6 feet), a draft of about 11 meters
(including payl oa%mnh ecsfe &ab ogwtr ex6,sEB@0etwchmd . hamalSDE
concept Rlelsargstiegront |hlave a di spl aoémenmef{ hnobutert
than 26, 000 tons, and perhaps closer to 23,000 t
The anbeonvtei oned May 9, 2019, press report states

VT Halterdéds teammates on the PSC include ship de

(TAI), which has been involved inthe desig f or over two years and has m:

modi fications?o in a number of arRermld t o me et Co

Baczkowski, president and CEO of VT Halter Matiisaid. The team went through six

design spirals to refine the design and the majdifications include changes in the hull

form to enhance the shipbdbs icebreaking capabili:t

propulsors and sensors, habitability improvements for comfort particularly in open water,

easier access to different areas ofthésp, and mai ntenance and endur ance

Raytheon [RTN] is the integrator for C5I capabiliffesn the ship and the main engines

will be supplied by Caterpillar [CAT]. Switzerlaslthsed ABB and Netherlantssed

Trident are supplying the Azipod ggulsion system, Floridaased Jamestown Metal

Marine is supplying the joiner package, and Netherldad®d Bronswerk the heating,

ventilation and cooling systeffi..
VT H&Il t2et, 0 0desi gn for the PSC is coOnsemdter ably |
pol ar icebr eake#DsE®HASst hseh oGvpa dtar Guanrsd pHoelaary i cebr e
is 420 feet | ong andofh als6 ,h a0 0fOu |tdso ndsGofody Tdd lesapii | gaecr ef moerr
the PSC is 4Mefad gaand ointgsa r2d2t ,k9@O0hGac e ment i s about /
He ad vy

The horsepower generated by déamiopropbhsei 65, p0ant
accor dihrmg gtawoltiedr May 7, 2019 pdiessr oedrlaygeome om
guarter |l ess than the 60,000 shaft I&0rhseeapvoywer of
pol ar i PebaeaBeahddXbHhpLIXYUH howevers &d&siHaht er

i nclaudceesnt erl i ne shafted propel savi vl amigéd ploy dtew
propw@wlasormas rangement that, along@g@swigtinh f@etah eimr emqgd é |
expected tosgidesiYyh Halctagrabi |l ity f oRolbareaking i «

St.arA May 8, 2019, press report states the follo

iwWe picked the most modern icebreaker that was o0
leve | design that roughly met the Coast Guardoés req
i tBadzkowskisaid.

23 SDC Ship Design & Consult GmhtdesignSDC2187 133m Research Vessealccessed May 9, 2019, at
http://www.shipdesign.datml/index.phpBavi=3&navi2=80&navi3=115,

2Br i ef i n dghigoatdiPdlar Redear@? YearsPolarsternand the requirement foofarsternl, ¢ acces s ed
May 8, 2019, ahttp://www.ervegroup.eurp4hp4fo7B$clientServietPath%7Rdewsld43&fileName=
Pr_sentation_Markterkundung_09.09 fin.pdf The briefing is undated but includes a statement on one of its slides

that refers in the past tense to an event that took place in January 2016.

25 C5l stands for @mmand control, communicationsgcomputersgcollaboration, andntelligence

%Cal vin Bi esleecakderFRumdiomg In FY 620 For Second Polar Securit
Shi pbui | Detense Fadyay 9,2019. Abbreviations for firm names in brackets as in original.
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Ailt has a contoured shape. The shape of the hull
mass breaking ice, this actually slices the ice. Theesbathe hull pushed the broken ice
aside, so it doesndét interfere with your propul si

on the other side of the ship. o

The design of the cutter is optimized for seakeeping to support the long voyage from its
homeprt in Washington state to as far away as the Antarctic, he said.

Ailtds an optimum design between icebreaking and s

AWith the propulsors, with one fixed and two ste
seakeeping capabi | nlongtransits fnerh WashingtontodAntarcticao i ng o

the crew is not beat to a pulp or heavily fatigued because of the stability characteristics in

open wWater.o

' OO0l w/ 6UU

On June 17, 2019, the Coast Guiatrsd RSiGisp uantc eSle a thtalt
WA , where t e CwrarséntGumaldar | cebreakers are home

%81 Yl hwnUOEDPOT wil @UI UU

The Coa®t pGowupmwmded FY2021 budget requests $555 mi
the PSC progr am. I al so pr opOo sfeusn dai nrge stchiasts i onn qc
had provided for t procurementNafi boah Beadritt
Cutter (NSC), with he intent of reprogramming t
Guard states that iitfs pppprosvsed Fy20@dgbasdgetwoul
second PSC.

t
he
t
t

21 UYDET w+bi 1 we8l -SUDOOwi OUw
The Coast Guard plansPaloararQthderddehéeveeyviofealkit e
second nPF@bruary 2020, fostéxXampl ¢ hathe Coast G

The Coast Guard also understands that we must maintain our existing heavy and medium

icebreaking capability while proceeding with recapitalization. Construction on the first

PSC is planned to begin in 2021 with delivery planned for 2024; henywéive contract

includes financial incentives for earlier delivery. Maintenance of POLAR STAR will be

critical to sustaining this capability until the new PSCs are delivered. Robust planning

efforts for a service life extension project on POLAR STAR dready underway and

initial work for this project will begin in 2020, with phased industrial work occurring

annually from 2021 through 2023. The end goal of this process will be to extend the

vessel 0s service |ife untPBC® delivery of at | east

The Coast Guar d Peosltaitesasttreasi cteh el icfoeste xotfensi on wor k
The work is being fupdedheaabaSrmikel odbn$dédgmest ec
FY2021 budget i s tamentutahhidindcgoef mefnitvse. iph lailnsnefeldn di ng

27Sam L a GAT dlalter Marifie Details Coasiuard Icebreaker Bjd 9SNI NewsMay 8, 2019.

8See, for exampl e, Ben Werner, ACoast Gu a rUSNI Rewbk ar Security
June 17, 2019; Navy Times Staff, i Co a Navy Tnueglund 17Pi cks Homepo
2019.

P®Testimony of Admiral Charl es W. Ray, Coast Guard Vice Coml
House Homeland Security Subcommittee on Transportation & Maritime Security, February 5, 2020, p. 9.
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e vessetllse pOo ds toMGeld ri@c c® ulnit n @P o [taerm Suwasl tl aeidn me n t
at is separate from the | ine item for the PSC

(VUUT Uwi OUW" 661 U1 UU

/| OUI OUPEOQw( Ot WqOd wbéDB¥BEHUDA&EO

One issue for Congress concelrons( ctohreo npaovtiernutsi)als iitr
the execution of U.S. military shipbuilding procg
di s
Bac

cussion &MRSt Riep oir sakRey3 Foo&éc,e St ructure and Sh
kground and || sbywueRordalrd COnRa ersikse

%8 | MdaUOEDOI

Anotihsessue for Congress is whether ®»&5&pprove, re
millionprB¥202MmMemtequens ®iSCe prabrgce atmhe Goast Guard
proposal in its FY2021 budget submission for a

provided for the pr bNSC ewietnht tolf e lailoiimMVenrdigto rtohfaa trl@&p r o
funding to tlhre ®E&Csipdeorgirmgn t his i ssue, Congress
things, whether the Coast Guard ¢tasoatctccerREEI| Yy
program in FY202WNSCandriombaubEEhe agastitén of whet
NSC i prtociubedli scussed further in thé CRS report
genegmualpose cutter p% ocurement programs.

" OOVUEEOwWPPUT GOEODOGOOUT WB &0

Another potentiia$ wbhbestuukefotroCosmgrassontract with
contractatt ol axcqtinReS Gese nodft etd hDeDa&krCl iceomt ract t hat th
Guard awar deda tcoo ntTr aHatlCtomirst th gauypa ri d nasn dh d\vaevwe ro,f f i
haeapressetioopbeneéesea of wusi ng aat blleoacskth bsuoymec oonft |

shi(particul arly the asdondgaedt ®pos difoBERAY) yon o
using bl ock absuy aogantorfadthiengFr®y u émIC tphreolgartaorposal s

t he Coarsdl ealdagrdc o n2S e c2t0i 108n F3rlaln ko fL otBhieondo Coast G
Aut horicztatoif@&n2 0BL40.-¢ 8Af5 December 4, 2018) provide:
authority for the Coast wiutalr de ctoon ounsiec bd rodcekr bguuya nc
pur chasefsr onit. ebat cuhp pur dmaddas) maff ocommEame rstid i on
authority is now codified at 14 U.S.C. 1137.

Al t howagri agdt withsmaoptiphe gewaes, fiotr m pdr athensu arho r
contr,acatnidngt does not generateaeitihe akibhds kobuyayv
contr £&otmparednt oacta wiltdc ko pbmbyo hado rterdauccte t h e

goverméhexibility regarding whether and when t ¢

what desi gn 3taondbuiinl dr etthuerbn breedd uacceq utihsei tcioonm cost

30 SeeCRS Report R4256Coast Guard Cutter Procurement: Background and Issues for Congrg&onald
O'Rourke

31 stated more fully, from a congressional perspective, todfidein using block buy contracting include the following
0 reduced congressional control over ygayear spending, and tying the hands of future Congresses;
0 reduced flexibility for making changes in Coast Guard acquisition programs in response to unforeseen changes
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overed byThdeNawntmhastused bl ock buy contracts
i rgdlnasas attack submari nddg teomrdl ( iCo mbarte Srhd pen t( L
hn LewiOs5)( TTACBGRS oe dteirmates that compared to co«
tions, using a block buy contract that incl ude
ront batch purchases) ofh emsavtye rpioallaso winale bcroenmapkoenr
dce the combi ned aecequsihsiiptsi dony, cugpswiac tdfsc twhié dtU%e g u a
savings dfsupwaods of $

Acongressionall yNamainadmale dAdadegmizdslt 7o0f Sci ences,
Me di NIArSeEEMe por t o na nadc qoupi esriattiioonn of tprheel drolil coemd rnega k
(emphasis as in original)

c
V
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3. Recommendation: USCG should follow an acquisition strategy that includes block
buy contracting with a fixed price incentive fee contract and take other measures to
ensurebest value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contract is the most reliable mechanism for controlling costs for a program
of this complexity. Thiséchnique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
defined lifecycle cost metrics....

A block buy authority for this program will need to contain sfietanguage for economic

order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting program with economic order quantity purchases enables series
construction, motivates competitive bidding, and allowsvidume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from the learning curve, and thus reduce labor hours
on subsequent vessels.

If advantage is ten of learning and quantity discounts available through the
recommended block buy contracting acquisition strategy, the average cost per heavy
icebreaker is approximately $791 million, on the basis of the acquisition of fourt3hips.

in strategic or budgetary circumstancesi@ittan cause any needed funding reductions to fall more heavily on
acquisition programs not covered by multiyear contracts);

0 a potential need to shift funding from later fiscal years to earlier fiscal years to fund economic order quantity
(EOQ) purchaseg.e., upfront batch purchases) of components;

0 the risk of having to make penalty payments to shipbuilders if multiyear contracts need to be terminated due to
unavailability of funds needed to the continue the contracts; and

0 the risk that materials armbmponents purchased for ships to be acquired in future years might go to waste if
those ships are not eventually acquired.

32 SeeCRS Report R4190ultiyear Procurement (MYP) and Block Buy Contractingpefense Acquisition:
Background and Issues for Congrelsg Ronald O'RourkeCRS Report RL3374Navy Littoral Combat Ship (LCS)
Program: Background and Issues for CongrdssRonald O'RourkeandCRS Report R43548\avy John Lewis
(TAO-205) Class Oiler Shipbuilding Program: Background and Issues for Condrg$®onald O'Rourke

33 National Academies of Sciences, Engineering, and MediBivision an Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of P o |, better Repostbmthe a k e r s : Ful
cover letter dated July 11, 2017, pp. 14, 15.
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Anot her potenti al i scwaetfiomrueCemerve s nigs awh d telaestt
procur e mefndr F8@epirnodgrrcanng h &8s hepbaviydi ng account , |
formally as the Shipbuilding and Asonwetresd on Navy
earl i er, $300 million of the funding that the PS¢
provided through the SCIN8 a(cbimtmiilW ifM&ay 0eRabclh8 nyde &
Government AccoGQMPrealpiolritt vt @Qft felse & i, a d hee Tomts &

Guard, antdhathewdVadvymavdeng t he est abiNiawlyment of th
integrated pr d®PPHram gisfafaitcee tfhoaks tthheat profgram acti o
be funded by either USCG or Navy appropriations,
award th® contract

h
Al t hpughi ding funding for CoastciGeatmes sfii ps t hrc
complexity in tracking and execuandgcédnndangefar
guestion as to whether that funding woiutld ot her.v
has beiem tuuBfdpradioraggt s@Gu rsd oA ehagvioyl ar i cebreaker s

X Heaways fundeabdatt pD¥W)gh t he® SCN account

X Thi-thmpdet he Cwdadss|-cOudhd®lopatro(i beat s
about 67% wdér ¢ hpr dowatesd under a Navy contract

famre const2rufcttimanimdansl WAC® fFUWds and
prior yeaxpbODngobundi nge construction phase
contract, the Nawgerxthatiricee n¢ maidg2i roncst i on
addi tional 1®datIuNudsi mg. FY
Subsections (Sa)c,t i(obn) FLY2226 #o8f ( bt ghtedb 6 n a | Defense Auth

H. R. /P2a10nhfi5Decembrprstidate20he foll owing:
SEC. 122. Icebreaker vessel.

(a) Authority to procure one polatass heavy icebreakér.

34 Government Accountability Officéjomeland Securiy Acqui si tions[:] Leveraging Progra
DHS6s Progress to | mp GAO/L833PSP rMay 2018,ipo86.Management
%The somewhat complicated funding history for the ship is

requested $244 million for the acquisition of an icebreaker. The FY1990 DOD appropriatiodsRac3@72P.L. 10t

1650f November 21, 1989) provided $329 million for the ship in the SCN account. (See pages 77 and 78 of H.Rept.
101-345 of November 13, 1989.) This figure was then reduced by $4.2 million by a sequester carried out under the
Balanced BudgeAnd Emergency Deficit Control Act of 1985, also known as the GraomaimanHollings Act

(H.J.Res. 37/P.L. 99177 of December 12, 1985). Another $50 million was rescinded by the Dire Emergency
Supplemental Appropriations for Disaster Assistance, Food Stamps, Unemployment Compensation Administration,
and Other Urgent Needs, and Transfers, and Red&cinds Budgeted for Military Spending Act of 19%0R.

4404P.L. 1023020f May 25, 1990). An aditional $59 million for the ship was then appropriated in the FY1992 DOD
Appropriations Act .R. 2521P.L. 102172 of November 26, 1991). Also, an additional $40.4 milliopiacurement
fundingfor the ship was provided through a series of annual appropriations in theGwastr Adqlisition,

Construction, and Improvemen#(&l ) account(as it was known prior to FY201&pm FY1988 through FY2001.

The resulting net funding for the ship was thus $374.2 million, of which $333.8 million, or 89.2%, was DOD funding,
and $40.4 riflion, or 10.8%, was Coast Guapdocurement fundingSource: Undated Coast Guard information paper
provided to CRS by Coast Guard legislative liaison office, March 3, 2016.)

36 Source: Navy information paper dated August 15, 2017, provided to CRS byOffangy of Legislative Affairs on
August 23, 2017.

Congressional Research Service 14



Coast Guard Polar Security Cutter (Polar Icebreaker) Program

(1) IN GENERALS There is authorized to be procured for the Coast Guard one polar
class heavycebreaker vessel.

(2) CONDITION FOR OUFYEAR CONTRACT PAYMENTSO A contract entered into
under paragraph (1) shall provide that any obligation of the United States to make a
payment under the contract for a fiscal year after fiscal year 2018 is subjdu to t
availability of appropriations or funds for that purpose for such later fiscal year.

(b) Limitation on availability of funds for procurement of icebreaker vegs@lene of the

funds authorized to be appropriated by this Act or otherwise made avditablbe
Department of Defense for any fiscal year that are unobligated as of the date of the
enactment of this Act may be obligated or expended for the procurement of an icebreaker
vessel other than the one petdass heavy icebreaker vessel authorizetetgprocured

under subsection (a)(1).

(c) Contracting authoritg.

(1) COAST GUARD®S If funds are appropriated to the department in which the Coast
Guard is operating to carry out subsection (a)(1), the head of contracting activity for the
Coast Guard shalle responsible for contracting actions carried out using such funds.

(2) NAVY.0 If funds are appropriated to the Department of Defense to carry out
subsection (a)(1), the head of contracting activity for the Navy, Naval Sea Systems
Command shall be respohka for contracting actions carried out using such funds.

(3) INTERAGENCY ACQUISITIONS Notwithstanding paragraphs (1) and (2), the head
of contracting activity for the Coast Guard or head of contracting activity for the Navy,
Naval Sea Systems Commandtfzes case may be) may authorize interagency acquisitions
that are within the authority of such head of contracting actiVity.

Regardi ng tSheee td omf elReRrte-40BHO Novémbemrt. 9R. 2017)
28MP0L.9K1E&thees f ol |l owi ng:

Icebreaker vesd (sec. 122)

The House bill contained provisions (sec. 122, 123, and 1012) that would authorize the
Secretary of the Navy to act as a general agent for the Secretary of the Department in which
the Coast Guard is operating and enter into a contract tmeigker vessels; prohibit funds

for the Department of Defense from being used for the procurement of an icebreaker vessel;
and amend section 2218 of title 10, United States Code, to authorize funds associated with
the National Defense Sealift Fund for ttenstruction of icebreaker vessels.

The Senate amendment contained a similar provision (sec. 1048).

The Senate recedes with an amendment that would authorize oneclpstaheavy
icebreaker vessel, prohibit funds for the Department of Defense from bsédgfar the
procurement of an icebreaker vessel other than this oneg@atarheavy icebreaker vessel,
clarify contracting authorities, and require a Comptroller General report.

The conferees recognize the national importance of recapitalizing theéb8aker fleet

and the extraordinary circumstances that necessitated use of Department of Defense
funding to procure the first polalass heavy icebreaker, as partially provided in the
Department of Defense Appropriations Act for Fiscal Year 2017. Adugisd the
conferees support the authorization of this icebreaker in this Act.

The conferees note the Undersecretary of Management in the Department of Homeland
Security (DHS) serves as the Acquisition Decision Authority for the Polar Icebreaker

37 Section 122 also includes a subsection (d) that requires a GAO aspessing the cost of, and schedule for, the
procurement of new icebreaker
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Program ad that this program is governed in accordance with DHS Acquisition
Management Directive 1001 and Instruction 10211 001.

The conferees believe maintaining clear lines of authority, responsibility, accountability,
and resources with the Secretary and Asitjan Decision Authority of the department in
which the U.S. Coast Guard is operating are essential to delivering icebreakers on cost and
schedule.

Accordingly, the conferees believe the Secretary of the Department of Homeland Security
and the Undersedary of Management in the DHS should be the officials provided with
authorities and resources related to the Polar Icebreaker Program.

Therefore, the conferees expect subsequent icebreakers to be authorized by the
congressional committees with jurisdictiover the Coast Guard and funded using Coast
Guard appropriations. (Pages 7B56)

31 El GG 1 EUOI OWEOEwW" OUUw1bUOwI OUw/ 2"

Anot her potential 1 ssuesdloed@aoedg rekssHSIT drheer ns t e
program

I EUT OU0 w# 1 /UD'T (#u EWDETWO
e potenti al aspect of the issue of technical,

to the parent de#&bsgmehoi onkeedy BPaSiOmh diens fjugsesi.ng t he p
design approach is tonieduceictst Asts aBes®FICepr ang:t
mentioned earlier, VT Halter fssaamrsevbhuti os fWrc
mat Prod ar 6 Germanl i c ebr edaekse rgln caunrdr ecnotnlsyt riunct i on;

worked ri gomesuglay et d tdse MmaAurdltsyo amanVMriednrn ead i d d rtlyi
Hal t esthigognddesi gner TechppbogpgAyomabdt a0, dilfnac.at i

anwent through six dRS@&dgens.isgphot alhs i ad oefeame ghheq
Congress include the foll owing:

x To what ®ceodraessdeassigheladpdadche time it was used
the parent design f oHodeve dP wlpd mdst arhre IPISC de s
detdacislageh construction plan was completed at

Xx How cl osely ré&el| cda sHdgl nagtddieas iHE@BW? many

changes wéoéamsstilesthgihnl t o deve?l oVhatthe PSC des
wer e cthhaensgeasnd what technical, schedul e, and c
arise from them?

%l EBJUWa wk Y13y UUPOOOA
Febr uaGyAQ@2e0s2t0i mony on Coast Guard Arctic capabil

The Coast Guard Has Taken Steps to Address Technology, Design, Cost, and
Schedule Risks for the Polar Security Cutters

In September 2018, we found that the Coast Guard did not have a sound business case
when it established the acquisition baselines for the Polar Security Cutter program in March
2018 due to risks in four key areas: technology, design, cost, and schedpeio©work

has found that successful acquisition programs start with solid, executable business cases
before setting program baselines and committing resources. A sound business case requires
balance between the concept selected to satisfy operatarerequis and the resourées

design knowledge, technologies, funding, and éinmeeded to transform the concept into
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a product, which in this case is a ship with polar icebreaking capabilities. Without a sound
business case, acquisition programs are at riskreéching the cost, schedule, and
performance baselines set when the program was iniidatedther words, experiencing

cost growth, schedule delays, and reduced capabilities.

To address the key risks we identified and help establish a sound busindéssttasiolar
Security Cutter program, we made six recommendations to DHS, Coast Guard, and the
Navy in our September 2018 report. The agencies concurred with all six recommendations
and have taken steps to address some of the risks, as noted below.

ATechnology. The Coast Guard planned to use proven technologies for the program, but
did not conduct a technology readiness assessment to determine the maturity of key
technologies prior to setting baselines. As a result, the Coast Guard did not havegfull insi
into whether these technologies were mature and was potentially underrepresenting the
technical risk of the program. We recommended that the program conduct a technology
readiness assessment, which DHS completed in June 2019. DHS determined that two of
the three key technologies were mature and the remaining technology was approaching
maturity. The Coast Guard now has plans in place to use testing results to increase the
maturity and reduce risks for the remaining techna®othye hull form.

ADesign.The Coast Guard set program baselines before conducting a preliminary design

review. This review is a systems engineering even
design meets the requirement of the ship specifications and is producible. By not

conducing this review before establishing program baselines, the program is at risk of

having an unstable design, thereby increasing the
recommended that the program update its baselines prior to authorizing lead ship

constuction and after completion of the preliminary design review. DHS and the Coast

Guard agreed and plan to take these steps by fiscal year 2022.

ACostThe cost estimate that infor médhichhe programés
includes life cycle costor the acquisitionfjand 30 years ofpperations, and maintenance

of three polar icebreakeéyssubstantially met our best practices for being comprehensive,
well-documented, and accurate. But the estimate only partially met best practices for being
credible The cost estimate did not quantify the range of possible costs over the entire life
of the program, such as the period of operations and support. As a result, the cost estimate
was not fully reliable and may underestimate the total funding needed fotram. We
recommended that the program update its cost estimate to include risk and uncertainty
analysis on all phases of the program life cycle, among other things. Subsequently, in
December 2019, we found that while the Coast Guard updated the thostteesn June

2019 to inform the budget process, the estimate did not reflect cost changes resulting from
the contract award two months prior. Coast Guard officials acknowledged these cost risks

and plan to address them as part of the next update to tbegopr a més cost esti mat e. C
Guard officials told us that they plan to update the cost estimate by the end of February

2020.

AScheduleThe Coast Guardés initial planned delivery d

the three ships were not informed by alisic assessment of shipbuilding activities.

Rather, these dates were primarily driven by the potential gap in icebreaking capabilities

once the Coast Guar dds onldyhe PojpeStéanreacheygy heavy pol al
the end of its service life. In didion, our analysis of selected lead ships for other Coast

Guard and Navy shipbuilding programs found the
construction time of 3 years to be optimistic. An unrealistic schedule puts the Coast Guard

at risk of not deliveringhe icebreakers when promised. As a result, the potential gap in

icebreaking capabilities could widen. We recommended that the program develop a

realistic schedule, including delivery dates, and determine schedule risks during the

construction phase of tipgogram. In response, the Coast Guard is now tracking additional

schedule risks for the program and is in the process of updating its program schedule.
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Further, in December 2019, we found that the contract delivery date for the lead ship, May
2024,is2mnt hs after the delivery date in the progran
of ficials said they plan to address this risk whe
end of March 2028

"O000O0Ow#TI UPT OQwi OUw' 1l EYAWEOQE W, 1 EPUOW/ O

Anot het imdt @ ssue for Condree Co aiss evBludats ideom etdo f p e @
PSCs (i . e. h e aavnyd pnoel dairu nm cpeoblraera kiecresb)r e #dker s t o a

congressionally mandated July 20hterseport from t
Engineering, and Medicine (NASEM) on the acqui si
concluded that notional operational rreeqsuui lrte me nt <
in ships that would not be arooi cde bfrfeeakeenrts .i n( Assi zse
7TDE®H the Coastur@Greartd medi Hmap gilsara citcueablrleya kseorme wf
| arger t han &t hieg a®od satr Rlowteerhd) SdGaevre,n what it concl
probable similarity in size between future U.S.
report recommended building a single medium pol &
threw meavy polar icebreakers. This approach, th
the medium icebreaker by avoiding thédecost of de
medium pol dthei d@whiredkesmi p on anuexkestahbeprobdaan!
first ship on a new hper oNJAUSCEEM o tte Ipleoer d o(thsdlt negathicantBgir &/ e .
as in original)

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design thatvould be owned and operated by the United
States Coast Guard (USCG).

The current Department of Homeland Security (DHS) Mission Need Statement

contempl at es a combinati on of medi um and heavy
recommendation is for a single staof polar icebreaker with heavy icebreaking capability.

Proceeding with a single class means that only one design will be needed, which will

provide cost savings. The committee has found that the fourth heavy icebreaker could be

built for a lower cost thn the lead sh of a medium icebreaker class....

The DHS Mission Need Statement contemplated a tot
of two classed three heavy and three medium icebreakers. Details appear in the High

Latitude Mission Analysis RepbiThe Mission Need Statement indicated that to fulfill its

statutory missions, USCG required three heavy and three medium icebreakers; each vessel

would have a single crew and would homeport in
indicated that four heavgébreakers will meet the statutory mission needs gap identified

by DHS for the lowest cost.

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the costs estimated by USCG for the heavy icebreakee
reasonable. However, the committee believes that the costs of medium icebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated...

Although USCG has not yet developed the operational requirements document for
medium polar icebreaker, the committee was able to apply the known principal
characteristics of the USCG Cutter Healy to estimate the scope of work and cost of a similar

38 Government Accountability Officeirctic Capabilitiesf] Coast Guard Is Taking Steps to Address Key Challenges,
but Additional Work Remain&AO-20-347T, Testimony Before the Subcommittee on Transportation and Maritime
Security, Committee on Homeland Security, House of Representa&iatsment of Marie A. lék, Director,

Contracting and National Security Acquisitioiebruary 5, 2020, pp-9.
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medium icebreaker. The committee estimates that adfirstass medium icebreakaiill

cost approximately $786 million. The fourth ship of the heavy icebreaker series is
estimated to cost $692 million. Designing a meditlass polar icebreaker in a second
shipyard would incur the estimated engineering, design, and planning costs aififib26

and would forgo learning from the first three ships; the learning curve would be restarted
with the first medium design. Costs of building the fourth heavy icebreaker would be less
than the costs of designing and building a foktlass mediumdebreaker..

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one of the ships has full science capability.

Al four proposed shi psr ewoduyl,d bwehidcens-iwginleld baes nfiosrcei

effecive when one of the four shijpamost likely the fourth is made fully science
capable. Including science readiness in the common polar icebreaker design is the most

costef fective way of fulfilling both the USCGO6s pol

research polar icebreaker need$he incremental costs of a scieneady design for each

of the four ships ($10 million to $20 million per ship) and of full science capability for one
of the ships at the initial build (an additional $20 million to $3bion) are less than the
independent design and build cost of a dedicated research medium icebreaker
briefings at its first meeting, the committee learned that the National Science Foundation
and other agencies do not have budgets to suppetinidlheavy icebreaker access or the
incremental cost of design, even though their science programs may require this capability.
Given the small incremental cost, the committee believes that the science capability cited
above should be included in the acifios costs.

Scienceready design includes critical elements that cannot be retrofittegfestively

into an existing ship and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriateoingand exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommodates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise edangp to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientific equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary...

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreaker to replace the science capabilitiesta¢éguponher
retirement. To fulfill this need, one of the heavy polar icebreakersdtmuprocured at the

initial build with full science capability; the ability to fulfill other USCG missions would

be retained. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with thosenofdern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acquired at the time of the build of each ship so that environmental data that are essential
in fulfilling USCG polar missions can be ltected®

pol i cy mapkreorcsu rsdeeco e neow medi um pol ar i cebreak
ar icebreaker, the same general approach recc
|doawesde cond medi um pol ar i celbreakarnr dabhd bbitd
same common design used for the three new he
ium polar icebreaker.

39 National Academies of Sciences, Engineering, and MediEiivision on Earth and Life Studies and Transportation
Research Boardicquisition and Operation of Polacle br ea k er s :

cover letter dated July 11, 2017, pp. 8.4
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An Aprli2, 2018, phestorkepwrhgstates

As the Coast Guard prepares to review industry bids for a eawytpolar icebreaker, the
service is keeping its options open for the right number and mix of polar icebreakers it will
need in the future, Adm. Paul Zukunft, fieenr-]jcommandant of the Coast Guard, said on
Wednesday [April 11].

The Coast Gruarecardisfor fhreeohgavyand three medium polar icebreakers

but Zukunft said the Ajury is stildl out o whether
is aiming toward building three new heavy icebreakers, but it might make sense just to

keep buildng these ships, he told reporters at a Defense Writers Group breakfast in

Washington, D.C.

Zukunft said that fAwhen you start | ooking at the
then you need to look at what is the economy of scale when you staih@uielvy

icebreakers, and would it be |l ess expensive to co
He added that the heavy icebreakers provide more capability, and if the price is
faffordabled and in fithe same riamagele agobuil ding
end up with one class of heavy icebreakers. o

Building only one class of ships has a number of advantages in terms of maintenance, crew

familiarity, configuration management, and more, he said. A decision on what the future

icebreaker fleetwilt onsi st of i s HAarsout.lbupr aobhaabtldys soenvee roaplt iyoen
that we want to keep op®n going forward, o Zukunft

+1 | BUOEUDY OWwEWB D YD Ua w
2U00EUVawlOi w xxUOx WsHIMOOLD EUaD0@OD WU
The Coa&Gt pGopodbddgg¥20R2equests $555 million in |
the PSC program. It also proposes a rescission
had provided for the procurementNafi boaly BeadrtHt

Cutt®e€) (Nwith the intent of reprogb&@hi ng that f
summari zes congressi dreael pdSpgrda®pddn aggoaesacti on or

Table 2. Summary of Congres sional Appropriations Action on
FY2021 Procurement Funding Request

(millions of dollars)

Request HAC SAC Conf.

Procurement funding 555

Source: Table prepared by CRS, based on Co&st D U G - \21 padget submissigtHAC and SACcommittee
reports, and conference report ofrY2@1 DHS Appropriations ActHAC is House Appropriations Committee;
SAC is Senate Appropriations Committe€onf. is conference agreement.

“OCal vi n BCoass@uartt leeaving Options Open For Future Polar Icebreaker Fleet Bgiense Daily
April 12, 2018. Ellipse as in origiha
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Pol ar( WAIGEBO ) Pan ShefaWA GB14s,i st er ships built to the
OLIXgHandLIX®PH, weacedire the early 1970s as replac
i beeakkeeyp. were dgebgnedri¥oce3Dives, and were bui
Shipbuilding of Seattl e, WA |, a division of Lockh
which exited the shipbuilding business in the | &

Figure A-1.Polar Star and Polar Sea
(Side by side in McMurdo Sound, Antarctica)

Source: Coast Guard photograph that was accessed on April 21, 2014ttat/www.uscg.mipacarea/

cgcpolarsedistory.asp OLQN QR ORQJHU DFWLYH 7KH SKRWRJUDSK DFFRPSDQLHV .\)
Cantwell Measure to Postpone Scrapping of Polar $eld E U H BadtieJTimeSeptember 22, 2012, posted at
http://blogs.seattletimes.copuliticsnorthwest/201209/22/senatepassesantwellmeasureto-postpone
scrappingpf-polar-seaicebreaker/

41 The designation WAGB means Coast Guard icebreaker. More specifically, W means Coast Guard ship, A means
auxiliary, G means miscellaneous purpose, and B means icebreaker.
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Figure A-2.Polar Sea

5 R S R A N R ey
¥ M X I L ENG e Bt et T '{*‘*‘I‘". s St b R - S

Source: Coast Guard photograph that was accessed April 21, 201httpt//www.uscg.mipfacareatgcpolarsea/
imgPSEApicEUIIShip2jpg OLQN QR ORQJHU DFWLYH 7KH SKRWRJUDSK DFFRPSDQLHV
Seattle% DVHG ,FHEUHDNHU 3R O ube 651 201Q2, p@sie? httptZ/komonews.conmewslocal/
reprievefor-seattlebasedicebreakerpolarsea

The ships are 399 f e20t0 |tédnhgse yanad redyi ¢ Blearowes td o ut 1
power fnwlcipmmwrer ed i cebreakers, with a ocapadbeielti t vy
thick at a speed of 3 knot s. BecauseinfUtBeir ic
par|l heaey pol ar icebreakers. I n addition to a cr
researchdesoplf é&. of

Pol arwaSmaiossi oned into service on Jamwragy 19, 1¢
t han 1b0e yyoenadr sigtisméa lenyedr 3 6ebPve ce@mluwded ect ri c mot
and ot he,rheprCobalsetmsGuard placed the0di6i.p in caret
Congress in FY2009 and FYP00 la0ra pSMtoavre dedn f unh dfi ags ¢
for tgeda0sepahe work, which reportedly cost abou
the ship was reacti ¥ated on December 14, 2012.

Pol awaSea mmi ssi oned into service on nkoerbeg uary 23
t han 1b0e yyoenadr si t s or i-ygeianra Isleyr viinctee nldiefde .30l n 2006, t
completed a rehabilitat oax peoted2ddmait O xll ieinel etc

25, 2010, however, thPoCahatieBwdrieéramndnawmwneadi nhiec
and twassavail abl afffefThugeaGabsbnBobhaidnféaced

2By comparison, the Coast Gu& asndwhighendaranceNattedsaamuit4l8ecur ity Cu!
feet long and displace roughly 4,000 tons.

43 Source for July 12006, date: U.S. Coast Guanuail to CRS on February 22,200Bhe Coast Guardodos offic
forcaretakes t at us is Al n Commi ssion, Special.?o

“See,fo exampl e, Kyung M. Song, il cebr SaaktleTimePecknsber 145t ar Get s
2012.

Al cebreaker POLAR SEA SiGbastGuarkGmass (OHiciay Blay ef thd U.8. Cdaste s , 0

Guard), June 25, 201(Bee alssi USC@& ncel s Pol ar | ¢ e b r ReehseNevissqribng P5l, Depl oyment
2010Andr ew C. Revkin, AAmericads He Dotfarth (blewbrorkeTanleehiaqg) Ar e Bot h
June 25, 2010.
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commi ssi oned, i nacti v.e Tshtea tCwtarsa res@@eattodbi enr madj,or2 0 ]
equi pmemal dmr 8% @ rt oStfaafR o Il a Gsa$teatrur * t o servi ce

Al t hough the Coast Guard in recent years has i n\y
extend thePotavyi el isfhd pofi al condition, as a r e:
has nevertheless become increasnmuwdly dsapmlgdy menti f
Mc Mur do St at i,ons hiinp bAonatradr cetg uciap ment rfdr eguenst | y br
somet i mEReplcawement s f &r crnanpy nefnttshearshinm | onger
avail abl e.PoTlloarh pStpaarthize fCala,scta nGui anrudes! aras s ae

sourcepbépamest

Ol w, 1 EDBUOwW/ OOEU4A8¢€I1 EUI EOI U
He al WAGBO()LIX®Hwafsundaedt he early 19 %®P0bd aas Sa aco mp | ¢
anRlol ar &pd was commi ssioned into service on Aug

Figure A-3.Healy

Source: Coast Guard photograph accessed August 12, 201Bttps://www.history.uscg.midSCoastGuard
Photo-Galleryigphoto2002136680Q/

46 Source: October 17, 201émail to CRS from Coast Guard Congressional Affairs affiegtion 222 of the Coast

Guard and Maritime Transportation Act of 2022R. 2838P.L. 112213 of December 20, 2012) prohibited the Coast

Guard from removing any part of Polar Sea and from transferring, relinquishing ownership of, dismantling, or

recycling the ship until it submitted a busgs case analysis of the options for and costs of reactivating the ship and

extending its service life to at least September 30, 2022, so as to maintain U.S. polar icebreaking capabilities and fulfill

the Coast Guardés highifaedtudet mes€oastn€edsdlbeasJubden2010
business case analysis was submitted to Congress with a cover date of NovemberFgr28@8: on the High

Latitude Study, seAppendix B.

7See, for exampl e, Ri cha-irehrORIS®Rathild oftiveeleSt MilitalnelustNad g1 ect ed 4 3

Co mp | LexAngeles Times August 2, 2019; Mel ody Heavilicebredkes Caiche The Onl y
Fire Returni ndArcficTaday AvMigrachc t24 ,c a2 ®1 9 ; Calvin Biesecker, AFir e
Aging, and Onl y Defé¢hgeduilyMaiclcle2®i9e ak er , 0

Congressional Research Service 23



Coast Guard Polar Security Cutter (Polar Icebreaker) Program

Thepstwbausi |t by Avondale I ndustries, a shipyard I
numer ous Coast Guar d eavnedn tNiaavly s kbepcgajmnmreg b o nwhngh |l |
I ndustr(hlsl (HUbhgequently wound down shipbuilding
facility is no |l onger building ships.)

Al t hough it is referred to (i nHdail&yctplaalrlgerce) as
thRBal aranBibamédi Seasetd 2l100fig and di splaces about 16
Pol aranBibamarHesadays | ess i ceb(rwhadkcihng sc amhaybiilti tiys r e
a medium poftarhecebhanakerBheavwwtparloare icaeglarbe d k ary

supporéantnigf iscciresearch. The ship can break throu
knots, and embark a scientific research staff of
2vi sitors). The ship i senusiefd hcp eriremsaeicairicg ut 0 i ngu p p b
operations in the Arctic.

3T UI'T w-EUDPDOOEOW2EDI OET wHOUOEEUDOOwWm- 2
Se'S—"Z+1 il Se-7>

Nat hani el()l BIX$Bebammeirlt for the NSF in 1992 by Nor
Shipbuilding, of Larose, LA.

Figure A-4.Nathaniel B. Palmer

Source: Photograph accompanyifgter Rejcek "6 \VWHP 6WXG\ /$5,66% 7DNHV 8QLTXH $SSURDF
RQ ,FH 6KHOI AR&dis BuiUHtRd |Btates Antarctic Program), September 18, 2009. A caption to the
photograph V W DREd#0MCdurtesy: Adam Jenking

Cal IPad mer s hogerfadre dNBSdFi son Chouest Offshore (EC(
LAa firm that owns and operates res®Ralcthershi ps a
is 308 feet | ong and has haadicsrpdva coefmezZn2 aonfd achaonu t

“For more on ECO, shitm/wiwhchoudsiicomhds website at
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scientific “Stvafsf pabfrup2 @ etansi 3a8 isamgsihei p for conduct
supporting scientifiicsarpeasbd aer conf ibmr etahke nAgn tiacrec tuipc .
speeds popfwBs@ahbisrebteakiitge tcltomadudh otnlse f ound i n
of the Antasctasrsuonippsyl al mer Station, a U.S.
peni MMhwel s.hi p might be c¢onsinderceed nloggs | Ipdhmp ci o eelsreen
with enough icebreaki ng c aPpaa bieelcietbyr efadkri ntgh ec afnatbai r
not considered sWMéEMucdentesoppkyf mrsmsit bop.

S72>Z— E@Z1 i1 “Zee
aQ

Li Pal methe poadamd s & pleaaiyrednhciep()MIX8RHwasd bui |t for
NSF by North American Shipping. I't was-compl et ec
term charter frtom oBEn(gO.anld hiass 2a3 0d ifsepel acement of
crew of 16 and can embark a scientific staff of
van) It can break ice up to 1 fPadtmetrhileotlhswibiuh ¢
to support NSF operations in the Antarctic, part
Antarctic Peninsul a.
Figure A-5.Laurence M. Gould
Source: Photograph accompanying AlchetroRV LaurencéM. Gould ¢ XSGDWHG $XJXVW DFFHVVH

August 7, 2019, dtttps://alchetron.conR\-LaurenceM.-Gould#.

49 Sources vary on the exact number of scientific staff that can be embarttezisiip For some basic information on
the ship, seattp://www.nsf.govbd/loppkupporthathpalm.jsp

http://www.usap.gowesselScienceAndOperatiodetumentgirvnews_june03.pdfprvnews_junep8f;
http:/nsf.govbd/iopplantarctireatypdf/plans0607L5plan07.pdf
http://www.nsf.gowpubs1996hsf9693fls.htm and

http://www.hazegray.org/orldnavusahsf.htm
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Si lag($ ekeO@ eaeuy, RLIX®H, which is used for scientific
built by Marinette Marine of Masi oefedrma t eIF |, and
by the Collagd ©OtebkhnhsBeireases at the University
the U.S. acadéemrougés ¢ éiNacdli@mmdaeab gt gphi c Labor at c
Syst{&JINOLSS)k.uilsi a2g6 1 f eet | ong and has a displ acemi
cwe of 22 and can embar k an addip icoanmlb 2e6a ks cii ceen t 2
3 feet thick at speeds of 2 knots. -chlpeabdlip is c
research ship.

Figure A-6. Sikuliaq

Source: Photograph accompanyihguren Frisch ~ 8 $9ins InternationalConsortium oflcebreaker

Operators WAF [University of Alaska Fairbanks] News and Infoffeltioary 6, 2018. A caption to the

photogr DSK VWDWHY LQ SDUW “3KRWR E\ ODUN 7THFNHQEURFN 7KH UHVHDUFK Y
LFH LQ VXPPHU M

2000EUa

7TDE®H ummari zes the above six shiDE®.H lann oatdhdeirt i on
USr egistered pol ar shidpg hAei dthied peeidir 2taikko mgs capabt |
Ai was used by Royal ©Dat stapo@detelx pdiolr actanopna naynd d
effort (inforwc teindewldt . dhe chfipdmpvhédecend constructi on

is owned by ECO and chartesedi myr Rloyal oDut eaWwi 15d ¢
| aying anchors for drillppndinggsop but 6&pihl so ec
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Table A-1.Coast Guard and NSF Polar Ships

Coast Guard NSF
Laurence
Polar Star Polar Sea Healy Palmer M. Gould  Sikuliaq
Currently operational? Yes No Yes Yes Yes Yes
Entered service 1976 1978 2000 1992 1997 2015
Length (feet) 399 399 420 308 230 261
Displacement (tons) 13200 13200 16000 6,500 3,780 3,665
Icebreaking capability 6 feet 6 feet 4.5 feet 3 feet 1 foot at 250r3
(ice thickness in feet) at continuous feetat 2
3 knots or other speed forward knots
motion
Icebreaking capability 21 feet 21 feet 8 feet n/a n/a n/a
using back and ram (ice
thickness in feet)
Operating temperature -60° Fahrenheit -60° -500 n/a n/a n/a
Fahrenheit Fahrenheit
Crew (when operational) 155 155 85 22 16 22
Additional scientific staff 32 32 35 27-37 26 to 2&¢ 26

Sources: Prepared by CRS using data from U.S. Coast Guard, National ReseaudilCbdlational Science
Foundation DHS Office of Inspector Generalnd (forPalméradditional online reference sourcaeya is not

available.

a. Includes 24 officers, 20 chief petty officers, 102 enlisted, andtge aviation detachment.
b. Includes 19 offiers, 12 chief petty officers, and 54 enlisted.

c. In addition to 85 crew members 85 and 35 scientists, the ship can accommodate another 15 surge
personnel and 2 visitors.

d. Plus 9 more in a berthing van.
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DHS in June 2013 approved a Mission Need Stat e me

recapin agri@zjagdto. The MNS states the following (e

This Mission Need Statement (MNS) establishes the need for polar icebreaker capabilities

provided by the Coast Guard, to ensure that it can meet current and future mission

requirements in the polaegions....

Current requirements and future projections based upon cutter demand modeling, as

detailed in the HLMAR [High Latitude Mission Analysis Report], indictte Coast

Guard will need to expand its icebreaking capacity, potentially requiring a fleet of up

to six icebreakers (3 heavy and 3 medium) to adequately meet mission demands in the

high latitudes.... The analysis took into account both the Coast Guatdtsty mission

requirements and additional requirements for yeand presence in both polar regions

detailed in the Naval Operations Concept (NOC) 201The analysis also evaluated

employing single and mulirewing concepts. Strategic home port analysis based

upon existing infrastructure and distance to operational areas provided the final input to

determine icebreaker capacity demahd.
While the MNS can be viewed as an authoritative
number spolfatJ.iScebreakers, it can be@®umdteadld t hat t
passage from the MNS (i.e., fbbeemanidbphgye. i n bol c
These ter ms, which are often overlpolkad in disct
icebreakers, make the key sentence |l ess ironcl ac
been i f the terms had not been included, and col
requirement might amount ytansgomdétliengneldé sisn plod @
icebreakers.
It can also be noeodt eas pasabge ifnmnomheéeé habMNS, t |
informed by the High Latitude Mission Analysis F
into account nottomyymiCoaison Guaqui s¢memt s, but a
Defense (DOD) r erqouuinrde npernetsse nfcoer iyneabrot h pol ar r eg
2010 Naval Operations Concept (NDGOCD.aphéear sstpot
have sulbys edqruoepnpted it s 2 0rloOu nrde qgpurierseenmecnet Stifno rt hyee apro |

50 Department of Homeland Securifplar Icebreaking Recapitalization Project Mission Ne&ateédnent, Version 1,0
approved by DHS June 28, 2013, pp. 1, 2, 9, 10, 11, 12.

51 A September 25, 2017, GAO report on polar icebreakers states the following (emphasis added):

In December 2016, DOD reported to Congress that it had no specific defensemeqtifr
icebreaking capability because Navy Arctic requirements are met by undersea and air assets which
can provide yearound presence.

0 DOD reported in April 2017 that its only potential defense requirednéartthe Thule Air Force
Base resupply [missig in Greenland is met by the Canadian Coast Guard through a
Memorandum of Understanding with USCG.
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The use i n thdpdNSoiffdiploreo mieirmed &Gvi d énc iDNIDon t o
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A Septemhé@r GBO 6port on polar icebreakers stat

the Coast Guard has been unable to address all polar icebreaking reipoes2910. For
example, the Coast Guard reported fulfilling 78 percent (25 of 32) of U.S. government
agency requests for polar iceakéng services during fiscal year 2010 through 2016. Coast

O0USCGo6s 2013 Polar I cebreaker Mission Needs Statement
needs as partly based on the 2010 Naval Operations Céneegbaiment that provides] joint

maritime security strategy implementation guidance for the Navy, Marine Corps, andUSCG

which stated that U.S. naval forces had a demand forrgeiad polar icebreaking presence in the

Arctic and Antarctic.

d In April 2017, DOD pint staff officials confirmed that DOD and Naval defense strategy had

been updated and does not include icebreaking requirements. DOD officials in charge of operations
in the Pacific said that although they do not have a requirement for a heavy icelioedkeakers

play a key role in aiding the icebreaking mission to McMurdo.

(Government Accountability OfficeSoast Guard: Status of Polar Icebreaking Fleet Capability
and Recapitalization PIagrGAO-17-698R, September 25, 2017, p. 20 (briefing slide 11).)

52 Summary of RFI, October 25, 2016, page 2, accessed November 10, 2tffs: Atvww.uscg. milcquisition/
icebreakepdf/AcquisitionStrategyRFI.pdf

53 Transcript of hearing.
54 Transcript of hearing.
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Guard officials cited various factors affecting t
particularly the unavailability of its heavy polar icebreakérs.

A July 2018 GAO report stated that

the Coast Guard operates one medium icebreaker, the Healy, which has an expected end of
service life in 2029. Despite the requirement for three medium icebreakers, Coast Guard
officials said they are not currently assessing acquisition of the medium qeltaeakers
because they are focusing on the heavy icebreaker acquisition and plan to assess the costs
and benefits of acquiring medium polar icebreakers at a latePtime.

I n addition tha mbleeet it MAKRsS bBhave beemrsonduct ed i
assess U.S. requirements for polar icebreakers &
Coast Gwarldar i cebreaker fleet

~ ~

/| OOEUw( El EUI EOl UUw. xI UEUI EwEaw. Ui 1 Uw" «

I n di scussions of U.S. pol ar siizebrodaleres ,podlager
icebreaking fleets o¢hpEBthhedwsbyn €bDhet Goaandr B asme
icebreakers around t he wosrolnie itcheeb rfeiagkuerress diens itghne
in the .Baltic Sea

Observers sometlemeesncha gbhe ti wehetn tthhee dnnumber of U. S
t he much | ar ge number of Russian pol ar icebreatk
can be thdAtbatcRoeasaline is much |l onger thar
many pme:)cnpele | iy eAriont iRus(sabaout roughly 2 million)
than 68, 000 a°anodf tJhualty nia, r i2t0i 1Inve) ,tsr aAnrscptoirct actoiaosnt ai
critical for supporting numersouws thRwu s snitaemr efsrtcst iicn
regihave di ffering requirements for polar icebr e:
t heot ar | nacetrievsittsi easn d

55 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp32A similar statement appears on page 4.

56 Governnent Accountability OfficeCoast Guard Acquisitions[:] Actions Needed to Address Longstanding Portfolio
Management Challenge€AO-18-454, July 2018, p. 13.

57 For additional discussion, see the Background secti@R& Report R4115& hanges in the Arctic: Background
and Issues for Congressoordinated by Ronald O'Rourke
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Table B-1.Major Icebreakers of theWorl d as of May 1, 2017
(Includes some icebreakers designed for Baltic use)

Total all In inventory, government owned or In inventory, privately owned and
types, in operated operated
inventory (+
under 45,000 or 20,000 to 10,000 to
construction 45,000 or 20,000 to 10,000 to more 44,999 19,999
+ planned) more BHP 44,999 BHP 19,999 BHP BHP BHP BHP
Russia 46 (+11+4) 6 (all nuclear 16 (1 nuclear 7 9 8
powered; 2 powered; 5
not designed for
operational) Baltic use)
Finland 10 7 (4 designed 1 2
for Baltic
use)
Canada 7 (+2 +5) 2 5
Sweden 7 (+0 +3) 4 (3 designed 3
for Baltic
use)
United States 5 (+0 +3) 2 (Polar Star 1 (Healy 1 (Aivig 1 (Palmer
andPolar
SeaPolar
Seanot
operational)
Denmark 4 4 (al4
designed for
Baltic use)
China 3 (+1 +0) 3
Estonia 2 2 (both
designed for
Baltic use)
Norway 1 (+1 +0) 1
Germany 1(+0 +1) 1
Chile 1(+0 +1) 1
Australia 1(+0 +1) 1
Latvia 1 1 (designed
for Baltic use)
Japan 1 1
South Korea 1 1
South Africa 1 1
Argentina 1 1 (not
operational)
United 0 (+1 +0)
Kingdom

Source: Table prepared by CRS based Or5. Coast Guard chart showing data compiled by the Coast Guard as
of May 1, 2017, accessed September 14, 201ttt/ www.dco.uscg.miortals8/DCO%20Documents/
Office%200f%20Waterwa¥20and%200cean%20PoR&/70501%20major%20icebreaker%20charupdf?

201706-08-091723907.
Notes: BHP

WKH EUDNH KRUVHSRZHU RI WKH VKLS:V SRZHU SODQW $ VKLS ZLW

considered a heavy polar icebreaker, a ship with 20,000 to 44,999 BHP might be considered a medium polar
icebreaker, and a ship with 10,000 to 19,999 BHP might Insidered a light polar icebreaker or an icapable
polar ship.
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8,

P0&d6ncluded the foll owing:
INTRODUCTION

The United States has strategic national interests in the polar regions. In the Arctic, the
nation must protect its citizens, natural resources, and economic interests; assure
soveeignty, defense readiness, and maritime mobility; and engage in discovery and
research. In the Antarctic, the United States must maintain an active presence that includes
access to its research stations for the peaceful conduct of science and the cability t
participate in inspections as specified i
was to advise the U.S. House of Representatives and the U.S. Senate on an assessment of
the costs incurred by the federal government in carrying out polar icélgeakssions

t

and on options that could minimize |ifecycle

and recommendations are presented below. Unless otherwise specified, all estimated costs
and prices for the future U.S. icebreakers are expressed in 204& dsince that is the

year in which the contracts are scheduled to be made. Supporting material is found in the
appendices.

FINDINGS AND RECOMMENDATIONS

1. Finding: The United States has insufficient assets to protect its interests, implement
U.S. poligy, execute its laws, and meet its obligations in the Arctic and Antarctic
because it lacks adequate icebreaking capability.

For more than 30 years, studies have emphasized the need for U.S. icebreakers to maintain
presence, sovereignty, leadership, andassh capaciy but the nation has failed to
respond.. The strong warming and related environmental changes occurring in both the
Arctic and the Antarctic have made this failure more critical. In the Arctic, changing sea
ice conditions will create greataavigation hazards for much of the year, and expanding
human industrial and economic activity will magnify the need for national presence in the
region. In the Antarctic, sea ice trends have varied greatly from year to year, but the annual
requirements foaccess into McMurdo Station have not changed. The natioretpiipped

to protect its interests and maintain leadership in these regions and has fallen behind other
Arctic nations, which have mobilized to expand their access toaeered regions. The
United States now has the opportunity to move forward and acquire the capability to fulfill
these needs....

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that would be owned and opéeal by the United
States Coast Guard (USCG).

The current Department of Homeland Security (DHS) Mission Need Statement (DHS

2013) contemplates a combination of medi um

recommendation is for a single class of polar ieaker with heavy icebreaking capability.
Proceeding with a single class means that only one design will be needed, which will
provide cost savings. The committee has found that the fourth heavy icebreaker could be
built for a lower cost than the lead sliipa medium icebreaker class....

The DHS Mission Need Statement contempl ated

of two classed three heavy and three medium icebreakers. Details appear in the High
Latitude Mission Analysis Report. The Mission@deStatement indicated that to fulfill its
statutory missions, USCG required three heavy and three medium icebreakers; each vessel

y
y

Co

he Al

C 0 st

and h

a

would have a single crew and would homeport
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indicated that four heavy icebreakers wiket the statutory mission needs gap identified
by DHS for the lowest cost. Three of the ships would allow continuous presence in the
Arctic, and one would service the Antarctic.

As noted in the High Latitude Repoway, USCGO6s emp
from home port (DAFHP) for a single crew. Three heavy icebreakers in the Arctic provide

555 DAFHP, sufficient for continuous presence. In addition, the medium icebreaker USCG

Cutter Healyds design servi ce requifed USC&ns t hrough 2
could consider operating three ships with four crews, which would provide 740 DAFHP.

The use of multiple crews in the Arctic could require fewer ships while providing a

comparable number of DAFHP. For example, two ships (instead of the menmed

three) operating in the Arctic with multiple crews could provide a similar number of annual

operating days at a lower cost, but such an arrangement may not permit simultaneous

operations in both polar regions and may not provide adequate reduridaapability.

More important, an arrangement under which fewer boats are operated more often would

require more major maintenance during shorter time in port, often at increasing cost. In

addition, if further military presence is desired in the ArcticA@Scould consider ice

strengthening the ninth national security cutter.

One heavy icebreaker servicing the Antarctic provides for the McMurdo breakout and
international treaty verification. The availability of the vessel could be extended by
homeporting irthe Southern Hemisphere. If the single vessel dedicated to the Antarctic is
rendered inoperable, USCG could redirect an icebreaker from the Arctic, or it could rely
on support from other nations. The committee considers both options to be viable and
believes it difficult to justify a standby (fifth) vessel for the Antarctic mission when the
total acquisition and lifetimeperating costs of a single icebreaker are projected to exceed
$1.6 billion. Once the four nevcebreakers are operational, USCG can aeakly be
expected to plan for more distant titerizons. USCG could assess the performance of
the early ships once they are operational detérmine whether additional capacity is
needed.

USCG is the only agency of the U.S. government that is simuliahea militaryservice,

a law enforcement agency, a marine safety and rescue agency, and an environmental
protection agency. All of these roles are required in the mission need statement for a polar
icebreaker. USCG, in contrast to a civilian company,thasauthorities, mandates, and
competencies to conduct the missions contemplated for the polar icebreakers. Having one
agencywith a multimission capability performing the range of services needed would be
more efficientthan potentially duplicating effoby splitting polar icebreaker operations
among other agencies.

The requirement for national presence is best accomplished with a military vessel. In
additon USCG i s fully interoperable with the U.S. Nav

TreatyOrganizat on partner s. USCG is already mandated to
and polaiicebreakers. Continuing to focus this expertise in one agenegins the logical
approach..

Government ownership of new polar icebreakers would be less costly thae thidease

financing (see Appendix C). The government has a lower borrowing cost than any U.S.

based leasing firm or lessor. In addition, the lessor would use kigkeequity (on which

it would expect to make a profit) to cover a portion ofthe lemsafn ci ng. The commi tteed.
analysis shows that direct purchase by the government would cost, at a minimum, 19

percent lesshan leasing on a net present value basis (after tax). There is also the risk of

the lessor goindpankrupt and compromising the availdp of the polar icebreaker to

USCG. For its analysis, the committee not only relied on its extensive experience with

leveraged lease financing but also reviewed available Government Accountability Office

reports and Office of Management and Budget rusamined commercial leasing
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economics and current interest rates, and validated its analysis by consulting an outside
expert on the issue....

Chartering (an operating lease) is not a viable optidrie availability of polar icebreakers

on the open méet is extremely limited. (The committee is aware of the sale of only one
heavy icebreaker since 2010.) U.S. experience with chartering a polar icebreaker for the
McMurdo resupply mission has been problematic on two prior charter attempts. Chartering
is workable only if the need is short term and mission specific. The committee notes that
chartering may preclude USCG from performing its multiple missions....

In the committeeds judgment, an enlarged icebreal
USCG to stengthen its icebreaking program and mission. Although the number of billets
that require an expert is small compared with the overall number of billets assigned to these
icebreakers, more people performing this mission will increase the pool of experienced
candidates. This will provide personnel assignment officers with a larger pool of candidates
when the more senior positions aboard icebreakers are designated, which will make
icebreaking more attractive as a career path and increase the overall leetreéking
expertise within USCG. Importantly, the commonality of design of the four recommended
heavy icebreakers will reduce operating and maintenance costs over the service life of these
vessels through efficiencies in supporting and crewing them. Blasasels of common
design will likely improve continuity of service, build icebreaking competency, improve
operational effectiveness, and be more -effitient....

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy corntracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contract is the stoeliable mechanism for controlling costs for a program

of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
defined lifecycé cost metrics....

A block buy authority for this program will need to contain specific language for economic
order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting programwith economic order quantitpurchases enables series
construction, motivates competitive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from theméag curve, and thus reduce labor hours

on subsequent vessels.

The acquisition strategy would incorporate (a) technology transfer from icebreaker

designers and builders with recent experience, including international expertise in design,

construction, aneéquipment manufacture; (b) a design that maximizes use of commercial

off-the-shelf (COTS) equipment, applies Polar Codes and international standards, and only

applies military specifications (MHSPEC) to the armament, aviation, communications,

and navigdton equi pment ; (c) reduction of any fAbuy Ame
sourcing of the most

suitable and reliable machinery available on the market; and (d) a program schedule that
allows for completion of design and planning before the start of cmtistn. These
strategies will allow for optimization of design, reduce construction costs, and enhance
reliability and maintainability..

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that thecosts estimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated.
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The committee estimates the rbugrderof-magnitude (ROM) cost of the first heavy

icebreaker to be $983 million. (See Appendix D, Tablé.pOf these alin costs, 75 to 80

percent are shipyard design and construction costs; the remaining 20 to 25 percent cover
governmerincurred cost such as governmefurnished equipment and government

incurred program expenses. If advantage is taken of learning and quantity discounts

available through the recommended block buy contracting acquisition strategy, the average

cost per heavy icebreakisrapproximately $791 million, on the basis of the acquisition of

four ships. The committeeds anal ysi s of the shi
components (staekp length) suggests an overall length of 132 meters (433 feet) and a

beam of 27 meters (&8et). This is consistent with USCG concepts for the vessel.

Costs <can be significantly reduced by foll owing
Reduction of MIL-SPEC requirements can lower costs by up to $100 million per ship with

no loss of missioncapability... The other recommended acquisition, design, and

construction strategies will control possible cost overruns and provide significant savings

in overall life-cycle costs for the program.

Although USCG has not yet developed the operational mempeints document for a
medium polar icebreaker, the committee was able to apply the known principal
characteristics dhe USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreakeiThe committee estimates that a fiedtclass medium icebreaker will
cost approximately $78nillion. The fourth ship of the heavy icebreaker series is
estimated to cost $692 milliomesigning a mediuralass polar icebreaker in a second
shipyard would incur the estimatedgineering, design, andgpining costs of $126 million

and would forgo learning from the firiiree ships; the learning curve would be restarted
with the first medium design. Costs of builditige fourth heavy icebreaker would be less
than the costs of designing and building astfof-class medium icebreaker . In
developing its ROM cost estimate, t@mmittee agreed on a common notional design and
basic assumptions. Two committee members then independently developed cost
estimating modelswhich were validated internally byther committee members. These
analyses were then useddstablishthecomi t t eeds pri mary cost esti mate.

5. Finding: Operating costs of new polar icebreakers are expected to be lower than
those ofthe vessels they replace.

The committee expects thpearating costs for the new heavy polar icebreakers to be lower
thant hose of USCG6és Pol ar Star. Whil e USCGo6s previ
costs of newcutters are significantly higher than those of the vessels they replace, the
committee does ndielieve this historical experience applies in this case. There is good
reason to believe thaperating costs for new ships using commercially available modern
technology will be lowethan costs for existing ships The more efficient hull forms and
modernengines will reduce fuel consumption, and a wesigned automation plant will
require fewer operation and maintenance personnel, which will allow manning to be
reduced or freed up for alternative tasks. The use of COTS technology and the
minimization of MIL-SPEC, as recommended, will also reduce {@rgn maintenance
costs, since use of customized equipment to meetSREC requirements can reduce
reliability and increase costs. A new vessel, especially over the first 10 years, typically has
significantly reduced major repair and overhaul costs, particularly duringaici periods,
compared with existing icebreakdrsuch as the Polar S&that are near or at the end of
their service life.. The Polar Star has many agdated issues that require @ be
extensively repaired at an annual -gdigcking. These issues will be avoided in the early
years of a new ship. However, the committee recognizes that new ship operating costs can
be higher than those of older ships if the new ship has more complexffotd more
capabilities. Therefore, any direct comparisons of operating costs of newer versus older
ships would need to take into account the benefits of the additional capabilities provided
by the newer ship.
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USCG will have an opportunity to evaluaketmanning levels of the icebreaker in light of
the benefits of modern technology to identify reductions that can be made in operating
costs...

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one ofthe ships has full science capability.

Al | four proposed shi psr ewnoduyl,dd bweh idcehs-iwginleld baes nfiosrcei
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in the compolar icebreaker design is the most

costef fective way of fulfilling both the USCGO6s pol
research polar icebreaker need$he incremental costs of a scienready design for each

of the four ships ($10 milliorot$20 million per ship) and of full science capability for one

of the ships at the initial build (an additional $20 million to $30 million) are less than the

independent design and build cost of a dedicated research medium icebrdaker

briefings at is first meeting, the committee learned that the National Science Foundation

and other agencies do not have budgets to suppetinidlheavy icebreaker access or the

incremental cost of design, even though their science programs may require this gapabilit

Given the small incremental cost, the committee believes that the science capability cited

above should be included in the acquisition costs.

Scienceready design includes critical elements that cannot be retrofittegifestively

into an existing sip and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommaates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientific equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreakty replace the science capabilities of the Healy upon her
retirement. To fulfill this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; the ability to fulfill other USCG missions would

be retaind. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acqured at the time of the build of each ship so that environmental data that are essential
in fulfiling USCG polar missions can be collected.

7. Finding: The nation is at risk of losing its heavy polar icebreaking capability
experiencing a critical capacitygap? as the Polar Star approaches the end of its
extended service life, currently estimated at 3 to 7 years.

The Polar Star, built in 1976, is well past itsy3far design life. Its reliability will continue

to decline, and its maintenance costs will caundi to escalate. Although the ship went

through an extensive lifextending refit in 20112 0 1 2 , the Pol ar Starbés usef
estimated to end between 2020 and 2024. As USCG has recognized, the evaluation of

alternative arrangements to secure polar eaking capacity is important, given the

growing risks of the Polar Star losing its capability to fulfill its mission....

8. Recommendation: USCG should keep the Polar Star operational by implementing
an enhanced maintenance program (EMP) until at least twaew polar icebreakers
are commissioned.

Even i f the committeeobs noti onal schedule for ne

polar icebreaker would not be ready until July 2025 he commi tt eeds proposed E
could be designed with plann®dnd targetedl upgrades that allow the Polar Star to
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operate every year for its Antarctic mission. The necessary repairs could be performed in
conjunction with t heockngschedule within existmqiannuglear |y dry
expenditures, estimated to average $5 million. In particular, the EMP would require

i mprovements i n t he shipés operating systems, S
propulsionsystems, and controllable pitch propellers.Hnet commi tt eebés judgment,
EMP could be accomplished within USCGb6s average

Polar Star, which currently range between $2 million and $9 milfion.
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[The study] concludes that future capability and capacity gaps will significantly impact
four [Coast Guard] mission areas in the Arctic: Defense Readiness, Ice Operations, Marine
Environmental Protection, and Ports, Waterweysd Coastal Security. These mission
areas address the protection of important national interests in a geographic area where other
nations are actively pursuing their own national goals....

The common and dominant contributor to these significant migsipacts is the gap in
pol ar icebreaking capability. The increasing obso
fleet will further exacerbate mission performance gaps in the coming years....

The gap in polar icebreaking capacity has resulted in a lacksafaatime for crews and

senior personnel and a corresponding gap in training and leadership. In addition to
providing multimission capability and intrinsic mobility, a helicoptapable surface unit

would eliminate the need for acquiring an expensiv@ehased infrastructure that may

only be needed on a seasonal or occasional basis. The most capable surface unit would be
a polar icebreaker. Polar icebreakers can transit safely in a variety of ice conditions and
have the endurance to operate far frojmios t i cs bases. The Coast Guar dods
have conducted a wide range of planned and unscheduled Coast Guard missions in the past.
Polar icebreakers possess the ability to carry large numbers of passengers, cargo, boats,
and helicopters. Polar ibeeakers also have substantial command, control, and
communications capabilities. The flexibility and mobility of polar icebreakers would assist
the Coast Guard in closing future mission performance gaps effectively....

Existing capability and capacity gafare expected to significantly impact future Coast

Guard performance in two Antarctic mission areas: Defense Readiness and Ice Operations.

Future gaps may involve an inability to carry out probable and easily projected mission

requirements, such as the Mardo resupply, or readiness to respond to-fasslictable

events. By their nature, contingencies requiring the use of military capabilities often occur

quickly. As is the case in the Arctic, the deteri
is theprimary driver for this significant mission impact. This will further widen mission

performance gaps in the coming years. The recently issued Naval Operations Concept 2010

requires a surface presence in both the Arctic and Antarctic. This further exaseHgat

capability gap left by the deterioration of the icebreaker fleet....

58 National Academies of Sciences, Engineering, and MediElivision on Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of P o |, better Repostbmthe a k e r s : Ful
cover letter dated July 11, 2017, pp2@.
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The significant deterioration of the Coast Guard icebreaker fleet and the emerging mission
demands to meet future functional requirements in the high latitude regions dictéte that
Coast Guard acquire material solutions to close the capability gaps....

To meet the Coast Guard mission functional requirement, the Coast Guard icebreaking
fleet must be capable of supporting the following missions:

X Arctic North Patrol. Continuous mitimission icebreaker presence in the Arctic.
X Arctic West Science Spring and summer science support in the Arctic.

X Antarctic, McMurdo Station resupply. Planned deployment for bre#ak supply
ship escort, and science support. This mission, conducttitei Antarctic summer,
also requires standby icebreaker support for backup in the event the primary vessel
cannot complete the mission.

X Thule Air Base Resupply and Polar Region Freedom of Navigation Transits.

Provide vessel escort operations in support t he Military Sealift Con

Operation Pacer Goose; then complete any Freedom of Navigation exercises in the
region.

In addition, the joint Naval Operations Concept establishes the following mission
requirements:

x Assured access and assertion of U.policy in the Polar Regions.The current
demand for this mission requires continuous icebreaker presence in both Polar
Regions.

Considering these missions, the analysis yields the following findings:

X The Coast Guard requires three heavy and three mediuricebreakers to fulfill
its statutory missions.These icebreakers are necessary to (1) satisfy Arctic winter
and transition season demands and (2) provide sufficient capacity to also execute
summer missions. Singlewed icebreakers have sufficient capator all current
and expected statutory missions. Multiple crewing provides no advantage because the
number of icebreakers required is driven by winter and shoulder season requirements.
Future use of multiple or augmented crews could provide additiapalcty needed
to absorb mission growth.

X The Coast Guard requires six heavy and four medium icebreakers to fulfill its
statutory missions and maintain the continuous presence requirements of the
Naval Operations Concept.Consistent with current practicthese icebreakers are
singlecrewed and homeported in Seattle Washington.

X Applying crewing and home porting alternatives reduces the overall requirement
to four heavy and two medium icebreakers.This assessment of nowmaterial
solutions shows that thedeced number of icebreakers can be achieved by having all
vessels operate with multiple crews and two of the heavy icebreakers homeporting in
the Southern Hemisphere.

Leasing was also considered as a nonmaterial solution. While there is no dispute that the

Coast Guardds polar icebreaker fleet is in need
this capability through purchase of new vessels, reconstruction of existing ships, or

commercial lease of suitable vessels must be resolved to provide the lnestovthe

taxpayer. The mulmission nature of the Coast Guard may provide opportunities to

conduct some subset of its missions with non govermowned vessels. However,

serious consideration must be given to the fact that the inherently governmissiahm

of the Coast Guard must be performed using governmened and operated vessels. An

interpretation of the national policy is needed to determine the resource level that best
supports the nationds interests.
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The existing icebreaker capacity, twwperative heavy icebreakers and an operational
medium icebreaker, does not represent a viable capability to the federal government. The
time needed to augment this capability is on the order of 10 years. At that point, around
2020, the heavy icebreakimgpability bridging strategy expiré$.

At a July 27, 2011, hearing on U.S. economic int
At mosphere, Fi sheries, and Coast Guard subcommi:t
Transportation Coemwxmdhareee ddeeurfrodd:owi ng

SENATOR OLYMPIA J. SNOWE: On the high latitude study, do you agreedwatid
thos® | would like to also hear from you, Admiral Titley, as well, on these requirements
in terms of Coast Guard vessels as | understand it, they want td hauess, it was a
three medium ice breakers. Am in correct in saying that? Three medium ice breakers.

ADMIRAL ROBERT PAPP, COMMANDANT OF THE COAST GUARD: | agree with

the mission analysis and as you look at the requirements for the things that we might do u

ther e, if it is in the nationds interest, it ider
ice breakers and three medium ice breakers and then if you want a persistent presence up

there, it would requir@ and also doing things such as breaking outu@iizle) and other

responsibilities, then it would take up to a maximum six heavy and four medium.

SNOWE: Right. Do you agree with that?

PAPP: I f we were to be charged with carrying out
Those are the numbers that ywwould need to do it.

SNOWE: Admiral Titley, how would you respond to the high latitude study and has the
Navy conducted its own assessment of its capability?

REAR ADMIRAL DAVID TITLEY, OCEANORGRAPHER AND NAVIGATOR OF
THE NAVY: Ma 6 a m, w erighd mow of icandudting evhap weocalleas s
capabilities based assessment that will be out in the summer of this year.

We are getting ready to finish tidathe Coast Guard has been a key component of the

Navyobs task force on c| iomavhem the Ghiehoj Maval | i t er al |y s
Operations set this up, that morning, we had the Coast Guard invited as a member of our

executive steering committee.

So we have been working very closely with the Coast Guard, with the Department of
Homeland Security, and | thik Admiral Papp said it best as far as the specific comments
on the high latitude study but we have been working very closely with the Coast®uard.

) EOUEUVa wl Yhvhow#' 2w. I I PET wOl w( OUx1 EVUOU w!
A JanuaryodO0Oither €£CBarptbt @bafrd&kmrtishe DHS Of fice of
I nspect ort aGeermdertahle f ol | owi ng:

The Coast Guard does not have the necessary budgetary control over its [polar] icebreakers,
nor does it have a sufficient number of icebreakers to accomplish its mission®wlahe
Regions. Currently, the Coast Guard has only one operational [polar] icebreaker [i.e.,
Healy], making it necessary for the United States to contract with foreign nations to
perform scientific, logistical, and supply activities. Without the necesbadgetary

control and a sufficient number of icebreaking assets, the Coast Guard will not have the
capability to perform all of its missions, will lose critical icebreaking expertise, and may

59 United States Coast Guard High Latitude Region Mission Analysis Capstone Suduha®p10pp. 1613, 15.
60 Source: Transcript of hearing.
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be beholden to foreign nations to perform its statutory missibhe Coast Guard should
improve its strategic approach to ensure that it has thet@ngicebreaker capabilities
needed to support Coast Guard missions and other national interests in the Arctic and
Antarctic region$?
Regarding cur rnegntc appoalbairl iitcieebsr efaokri per §batmeag Arc
the foll owing:

The Coast Guardds icebreaking refletablees are unlik
below] outlines the missions that Coast Guard is unable to meet in the Arctic with its
current icebreaking resources.

Arctic Missions Not Being Met
Requesting Agency Missions Not Being Met

United States Coast Guard 0 Fisheries enforcement in Berigga
to prevent foreign fishing in U.S.
waters and overfishing

0 Capability to conduct searemnd
rescue in Beaufort Sea foruise line
and natural resource exploration ships

0 Future missions not anipated to
be met: 2010 ArctidVinter Science
Deployment

NASA Winter access to the Arctic to conduct
oceanography and study Arctic
currents and howthey relate to
regional ice cover, climate, and

biology
NOAA and NSF Winter research
Department of Defense Assured access to idmpacted waters

through a persistent icebreaker
presence in the Arctic and Antaréfic

The rempdratt esl ¢sde foll owi ng:

Should the Coast Guard not obtain funding for new icebreakers or major service life

extensions for its existing icebreakers with sufficient {eaek, the United States will have

no heavy icebreaking capability beyond 2020 and no polar icebreaking dspafény

kind by 2029. Without the continued use of icebreakers, the United States will lose its

ability to maintain a presence in the Polar Regio
ice operations will continue to diminish, and missions will qumito go unmet

61 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Progrgn®1G-11-31, January 2011, p. 1 (Executive Summary). ReporsaedeSeptember
21, 2011, abttps://www.oig.dhs.goassetWigmt/OIG_1131_Janll.pdf

62 Department of Homeland Security, Office of Inspector Gengral,e Coas't Gu ar drdainteRamdea r |l cebr eal
Upgrade, and Acquisition Progran®1G-11-31, January 2011, 9.
63 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal

Upgrade, and Acquisition Progran®1G-11-31, January 2011, A0.
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Regarding cu
f

rent pol ar i c enlirraetaikci nngi scsai poanbsi,| itthiee <
states the I

r
ol Il owi ng:

The Coast Guard needs additional icebreakers to accomplish its missions in the Antarctic.

The Coast Guard has performée McMurdo Station resupply in Antarctica for decades,

but wi t h i ncreasing di fficulty i nduty ecent year s.
icebreakergi.e., Polar StarandPolar Sed are at the end of their service lives, and have

become less reliable aimttreasingly costly to keep in service

In recent years, the Coast Guard has found that ice conditions in the Antarctic have become
more challenging for the resupply of McMurdo Station. The extreme ice conditions have
necessitated the use of foreignsads to perform the McMurdo bredk...

As ice conditions continue to change around the Antarctic, two icebreakers are needed for
the McMurdo breakn and resupply mission. Typically, one icebreaker performs the-break

in and the other remains on standBkiould the first ship become stuck in the ice or should

the ice be too thick for one icebreaker to complete the mission, the Coast Guard deploys
the ship on standby. Since the Polar Sea and Polar Star are not currently in service, the
Coast Guard has noedbreakers capable of performing this missidre table below]
outlines the missions that will not be met without operational heaty icebreakers.

Arctic Missions Not Being Met

Requesting Agency Missions Not Being Met

NSF Missions not anticipated tme met: 2012011
Operation Deep FreeieMcMurdo Station
Resupply

Department of State Additional inspections of foreign facilities in
Antarctica to enforce the Antarctic Treaty and
ensure facilities® envir

The e pcoorntc!| wxcioommeamatn ons were as foll ows:
Conclusion

With an aging fleet of three icebreakers, one operational and two beyond their intended 30
year service life, the Coast Guard is at a critical crossroads in its Polar Icebreaker
Maintenance, Upgrade, and AcquisitiProgram. It must clarify its mission requirements,

and if the current mission requirements remain, the Coast Guard must determine the best
method for meeting these requirements in the short and long term.

Recommendations

We recommend that the Assista@ommandant for Marine Safety, Security, and
Stewardship:

Recommendation #1:Request budgetary authority for the operation, maintenance, and
upgrade of its icebreakers.

Recommendation #21n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Arctic missions should be performed by
Coast Guard assets or contracted vessels.

64 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Pol ar Il cebreal
Upgrade, and Acquisition Progran®1G-11-31, January 2011p10-11.
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Recommendation #31n coordination with the Department of Homeland Security, request
clarification from Congress to determine iliner Antarctic missions should be performed
by Coast Guard assets or contracted vessels.

Recommendation #4:Conduct the necessary analysis to determine whether the Coast
Guard should replace or perform serviife extensions on its two existing heagyty
icebreaking ships.

Recommendation #5:Request appropriations necessary to meet mission requirements in
the Arctic and Antarcti€®

The report states that

The Coast Guard concurred with all five of the recommendations and is initiating corrective
actions. We consider the recommendations open and unresolved. The Coast Guard
provided information on some of its ongoing projects that will address the program needs
identified in the report®

| YhuYw4628w UEUPEw1l Ul EUET w" O0O0PUUDOOW:
A May 2010 report from the U.S. Arctic Research
for Arctic r2e0skQaatcend ftolre 2f0®DI9I owi ng:

To have an effective Arctic research program, the United States must invest in human

capital, research platfims, and infrastructure, including new polar class icebreakers, and

sustained sea, air, land, spaand social observing systemd’he Commission urges the

President and Congress to commit to®%replacing the

| YYABROEBOwWLl Ul EUET w" OUOEPOw1l xOUU
Qa

A2007 National ResealPohaColeocebre@NRBREF T @apar Chanc
Assessment ,asfseds®d Neeéeds and future n&®eds for Ci
The study was requécemdpdryyirrgpotriie | RYWYUu@dyeDHAS app
(H. R. /P436-338Bhe study wans 2c000mep laentde doubl i shed i n

65 Department of Homeland Security, Office of Inspector GengldCoast Guar dés Pol ar I cebreaker
Upgrade, and Acquisition Progran®1G-11-31, January 2011, p21

66 Department of Homeland Security, Office of Inspector Gengralbe Coast Guarddés Polar Il cebreal

Upgrade, and Acquisition ProgramIG-11-31, January 2011, p31

67U.S. Arctic Research CommissidReport on Goals and Olgjéves for Arctic Research 20€910, May 2010p. 4.
Accessed online December 5, 2011ht#ps://storage.googleapis.cargticgovstaticpublicationsgoals/
usarc_goals_200%0.pdf

68 National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,
2007, 122 pp.

69H.R. 4567P.L. 108334 0f October 18, 2004. The related Senate bill #a8537 The Senate report & 2537
(S.Rept. 1082800f June 17, 2004tated the following:

The Committee expects the Commandant to enter into an arrangement with the National Academy
of Sciences to conduct a comprehensive study of the role of Coast Guard icebreakers in supporting
United States operatioms the Antarctic and the Arctic. The study should include different

scenarios for continuing those operations including service life extension or replacement of existing
Coast Guard icebreakers and alternative methods that do not use Coast Guard isefiteake

study should also address changes in the roles and missions of Coast Guard icebreakers in support
of future marine operations in the Arctic that may develop due to environmental change, including
the amount and kind of icebreaking support that beyequired in the future to support marine
operations in the Northern Sea Route and the Northwest Passage; the suitability of the Polar Class
icebreakers for these new roles; and appropriate changes in existing laws governing Coast Guard
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sources refer to the Thteu d ydea st thtelmedic adrdddomisNiRICn  egprod
recommendati ons:

Based on the current and future needs for icebreaking capabilities, the [study] committee

concludes thathie nation continues to require a polar icebreaking fleet that includes a

mi ni mum of t hree mul ti mi ssion ships [1i ke t he (
icebreakers] and one singteission [research] ship [like Palmer]. The committee finds that

although tle demand for icebreaking capability is predicted to increase, a fleet of three

multimission and one singmi ssi on i cebreakers can meet the na
icebreaking needs through the application of the latest technology, creative crewing

models, vise management of ice conditions, and more efficient use of the icebreaker fleet

and other assets. The nation should immediately begin to program, design, and construct

two new polar icebreakers to replace the POLAR STAR and POLAR SEA.

Building only one ne polar icebreaker is insufficient for several reasons. First, a single
ship cannot be in more than one location at a time. No matter how technologically advanced
or efficiently operated, a single polar icebreaker can operate in the polar regions for only
portion of any year. An icebreaker requires regular maintenance and technical support from
shipyards and industrial facilities, must reprovision regularly, and has to effect periodic
crew changeouts. A single icebreaker, therefore, could not meet aonabée standard

of active and influential presence and reliableyéitaccess throughout the polar regions.

A second consideration is the potential risk of failure in the harsh conditions of polar
operations. Despite their intrinsic robustness, damadegstem failure are always a risk

and the U.S. fleet must have enough depth to provide backup assistance. Having only a
single icebreaker would necessarily require the ship to accept a more conservative
operating profile, avoiding more challenging icenditions because reliable assistance
would not be available. A second capable icebreaker, either operating elsewhere or in
homeport, would provide ensured backup assistance and allow for more robust operations
by the other ship.

From a strategic, longeerm perspective, two new Polar class icebreakers will far better
position the nation for the increasing challenges emerging in both polar regions. A second
new ship would allow the U.S. Coast Guard to reestablish an active patrol presence in U.S.
waters noth of Alaska to meet statutory responsibilities that will inevitably derive from
increased human activity, economic development, and environmental change. It would
allow response to emergencies such as seardiescue cases, pollution incidents, and
assstance to ships threatened with grounding or damage by ice. Moreover, a second new
ship will leverage the possibilities for simultaneous operations in widely disparate
geographic areas (e.g., concurrent operations in the Arctic and Antarctic), provide more
flexibility for conducting Antarctic logistics (as either the primary or the secondary ship
for the McMurdo brealn), allow safer multipleship operations in the most demanding

ice conditions, and increase opportunities for international expeditioraglyf-am upfront
decision to build two new polar icebreakers will allow economies in the design and
construction process and provide a predictable cost reduction for the second ship

The [study] committee finds that both operations and maintenartbe pblar icebreaker
fleet have been underfunded for many years, and the capabilities of thémiagbreaking

icebreaking opetans and the potential for new operating regimes. The study should be submitted
to the Committee no later than September 30, 2005.

The conference report dhR. 4567(H.Rept. 108774 of October 9, 20043tated the following:

As discussed in the Senate report and the Coast Guard authorization bill for fiscal year 2005, the
conferees require the Nati@mnAcademy of Sciences to study the role of Coast Guard icebreakers.

The earlier House report ¢hR. 4567(H.Rept. 108541 0f June 15, 2004) contained language directing a similar
report from the Coast Guard rather than the National Academies. (See the passage in the House report under the header
ilcebreaking. 0)
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fleet have diminished substantially. Deferred kiegn maintenance and failure to execute

a plan for replacement or refurbishment of the aréti icebreaking ships have placed
national interests in the polar regions at risk. The nation needs the capability to operate in
both polar regions reliably and at will. Specifically, the committee recommends the
following:

X The United States should conte to project an active and influential presence in the
Arctic to support its interests. This requires U.S. government polar icebreaking
capability to ensure yeaound access throughout the region.

X The United States should continue to project an a@id influential presence in the
Antarctic to support its interests. The nation should reliably control sufficient
icebreaking capability to break a channel into and ensure the maritime resupply of
McMurdo Station.

X The United States should maintain leeghip in polar research. This requires
icebreaking capability to provide access to the deep Arctic and toeveeed waters
of the Antarctic.

X National interests in the polar regions require that the United States immediately
program, budget, designné construct two new polar icebreakers to be operated by
the U.S. Coast Guard.

X To provide continuity of U.S. icebreaking capabilities, the POLAR SEA should remain
mission capable and the POLAR STAR should remain available for reactivation until
the new plar icebreakers enter service.

X The U.S. Coast Guard should be provided sufficient operations and maintenance
budget to support an increased, regular, and influential presence in the Arctic. Other
agencies should reimburse incremental costs associdtediveicted mission tasking.

X Polar icebreakers are essential instruments of U.S. national policy in the changing
polar regions. To ensure adequate national icebreaking capability into the future, a
Presidential Decision Directive should be issued to riglealign agency
responsibilities and budgetary authoritiés.

The Coast Guard igéeacecedl IOPhEOPRECLthapoirt, and that
Guafiéd working closely with interagency partners
polparl i cy that dentifies broad U.S. interests a

[
ensure adequate maritime presence to further t he
u. S. nati onal i nterests pine ntth eosfe arsesgoico nast esdh oluS CdG
Guard] capability anhhe r@ocautrxteatra ed ul hiieemfeinlt [sawi ng
those broad U.S. interests and priorities are ic
icebreakinlge finzient sihomed di M an operational status

7O National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. Né&dhington,
2007, pp. 2.

% Coast Guard point paper provided to CRS on February 12, 2008, and dated with the same date, providing answers to
guestions from CRS concerning polar icebreaker modsiaiz
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AppendixC. / 2" WO WO EDOI

This appendi x presents addition&lSCbhaclkgrawmnd i nf
2U00EUVawlOi wruUOERDINDELYHIIWRHEODUUDOOU
7TDE&Hshows requested andP®C op rdarg rdahmef uGmdisrnt g Guaarr dt

budget s@ibmimesicoand PECi pmniomftahnh eEXad0OnL ssi on t hr ouc
FY2Dsubmi.ssi on

Table C-1.Funding for PSC Program in FY2013-FY2021 Budget Submissions
(millions of theryear dollars)

FY FY FY FY FY FY FY FY FY FY FY FY FY 5-year
Budget 13 14 15 16 17 18 19 20 21 22 23 24 25 total

FY13 8 120 380 270 82 860
FY14 2 8 100 20 100 230
FY15 6 4 100 20 100 230
FY16 4 10 2 100 50 166
FY17 150 0 50 150 430 780
FY18 19 50 150 430 300 949
FY19 750 125 385 345 200 1,805
FY20 35 385 345 200 350 1,315
FY21 555 n/a nla nla n/a n/a

Source: Table prepared by CRS based on Co@stard FY2013-Y2®1 budget submissiona/a means not
available.

Notes: For each line in the table, the first figure shown (e.g., $8 million in the case of the FY2013 budget) is the
amount of funding that was requested for that fiscal yAatual funding figures for FY20EY2®1 are different.

The reductionvegpapr bogndmmgdf dbr a new p-ol ar i cebr
FY2016 budget subbnb&@Hasppear shownhawe bealn rel atec
reduction in the annual GPuodiungd@émseelact hobhheafgeg
| mprovePBé&hlce ¥untt hose budget subDEGHIEen that i s
Coast t@wsdirird i2edb@nnual fundiPCg§hteovenhs wer eheot

increased from the reduced hleevieclesbuilerd ktiklegs e budge
essentially, an unfunded requirement. For exampl
resources and prioritiesFbsheréeéesheaOde&onastAGme
subcommi ttee of the Senate Commer ce, Science, ar
Zukunftth-€Enotmma ndant of the Coast Guar d, testified

by reactivatingPolar Star, we have purchased up to 10 years of decigiacesto
recapitalize our icédreaking fleet. Two of those years have expired. And while I'm
exploring several options to reconstitute our naiidfeet of icebreakers, | will need
topline relief[i.e., an increasejn my acquisition budget to make thisquérement a
reality.”®

72 Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (AC&I) account.
73 Source: Transcript of hearing.
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Table C-2.Funding in Procurement, Construction, and Improvements (  PC&l) Account
(millions ofdollars, rounded to nearest tenth)

Budget FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 Avg.
FY13 1,217.3 1,4295 11,6199 1,643.8 1,722.0 1,526.5
FY14 951.1 1,195.7 901.0 1,024.8 1,030.3 1,020.6
FY15 1,084.2 1,103.0 11,1289 1,180.4 1,228.7 1,145.0
FY16 1,017.3 1,125.3 1,255.7 1,201.0 1,294.6 1,178.8
FY17 1,136.8 1,259.6 1,339.9 1,560.5 1,840.8 1,427.5
FY18 1,203.7 1,360.9 1,602.7 1,810.6 1,687.5 1,533.1
FY19 1,886.8 1,473.0 1,679.8 15555 1,698.5 1,658.8
FY20 12347 1,679.8 15555 11,6985 1,737.0 1,581.1
Fy21 1,637.1 n/a n/a n/a n/a n/a

Source: Table prepared by CRS based on Co@stard FY2013-Y2@0 budget submissionPrior to FY2019, the PC&ccount was called the Acquisition,
Construction, and Improvements (AC&I) accounta means not available.
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or additional di scussi on Brfodliee m&aosnuset roufc ttihoen ,f
mpr ov ePr@rhitcc o(u MISSHY & e [Bel ow are some additional
he budget s ubFnvi290sli3o rssu bani rscsé otnh e

%81 Yhut w2UEOPUUDOO

ThAedmi ni sFk¥aPblluodhgabmi ssi on initiated a new proje

construction of a new polar icebreaker, and incl
acquisitiofMERMHOeémheughi opr (al most enough to fully
new polar icebreaker. (Any remaining needed func
peapms al so FY2019, whyear weirred dove yofndt teheF Y2 W13 b
submission.) The submission stated that DHS ant.
shimg thin theophiexe. filveg F¥2058) apfivitdokinnag del i v
deca(die e. , “by 2023) .

%81 YKwWw2UEODPUUDOO

The Admi i FtYyRr®&tlidomudget s ubyrdasrsifonndiendg cfeadr tah en d
icebreaker (7TDE®BDBD Md % Irieochudqti on from the figure
Submidsbsuitonsti |l | stated that DHS anticipated awar
fiwi t hin theopexe. folPy F¥20§8) .

%81 Yk w2 UEOPUUDOO

Thedmi ni s8¢ rRRYdA®MIN5 budget s ubynmeiasrs ifounn dmanign tfacirn ead nfei
icebreaker aDE®@B30 bmitl Idii @ncngonts tsrtuacttei omh ecnomat r act
mi ght be awarded, creating urfcertainty about t he

%81 Yht w2UEOPUUDOO

The Admi @i FtYyr®&tlibomudget submission, submitted 1t
reducegaeafri faandi ngcébreakeewf pot PE@Hdtaon $166 mi | |
81% reduction from the figdaediagahe &iYQ@0n&8t bsda
congdtiromc contract for the ship might be awarded,
of the” project.

On September 1, 2015, the White House issued a f
by President Obama i nd,j cianiintgs tdwn itmteeAdali nplsam
point over the past two years deferred acqui siti.i
this had been "®Thhaen gneedw!|tyo aFnYn200u2n0c.ed constructi on

74U.S. Department of Homeland Securiynnual Performace Report, Fiscal Years 202013 p. CGAC&I -40
(PDF page 1,777 of 3,134).

75 Department of Homeland Security, United States Coast GEichl Year 2014 Congressional Justificatign CG
AC&I-32 (PDF page 204 of 403).
76 Department of Homeland Securitynited States Coast Guaiiscal Year 2015Congressional Justificatigmp. CG
AC&I-42 (PDF page 196 of 474).
77 Department of Homeland Securitynited States Coast Guaifiscal Year 2016 Congressional Justificatign CG
AC&I-36 (PDF page 202 of 518).

"The White Ho uPRresidenttDFaa ArtnouscaseNew Investments to Enhance Safety and Security in the
Changing Arctic 0 September 1, 2015, ratpgsdvensvsvieitdhouSesgptifteprasbotfice/ 2, 2015, at
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a tywoar acteberahkeopreviously unpubyleiacri zdeedf edrartael
from the FY2018 date implied in the FY2013 and F
states t t the fMAemi ni pt nani og Wolkl cel&gk@rscti on
beyond t one that the Obama Administration prc
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On January 13, 2016, t ihien tCommdsd d Gtua r ldo ladch naoru nicreddu ¢
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shipbuil der s ,andasthlhe t Geodsotg g@uiargd marf bet t hesear cl
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%81 YA wW2UEOPUUDOO
The tCo@&arpd oposed FY28&TZ50udgperioicouergeuneesntdar faundi ng

new pol ar. iThebrfeaglere of $150 million included $
l ine of t he ACoguwits iGuiao d, Construlc)t iaomg owlmtd, |anpd o
milliwa temhedded in the personnel a#HBhenanagement
Coast GGUarrkdYR2 D 2 1y efairveCapi t al l nvesameaot aPl ah $T8E
mi |l | powmcium e mefnar fa nrde wagper .ar A s70ERdvarg i$nl 5 0
million requestdadaef dr rBEY2 @iad owur ¢ merndegmieenshtddodi g
(not jusor paofecare fi scal year) for a new pol ar

20150901 fact-sheetpresiderirobamaannouncesiewinvestmentenhancesafetyand Regarding icebreakers, the
fact sheet states the following:

Accelerating the acquisition of new CoasGuard icebreakers. After World War Il, the United
States Coast Guard had seven icebreakers in it8 ffeat under the U.S. Navy and three under the
U.S. Coast Guard. Today, the United States technically has three icebreakers idislifieetier

the canmand of the U.S. Coast Guard. However, when age and reliability are taken into account,
the fleet is down to the equivalent of two fully functional icebreakers and only one-tiegvy
icebreaker. Russia, on the other hand, has forty icebreakers and af®iba planned or under
construction.

The growth of human activity in the Arctic region will require highly engaged stewardship to
maintain the open seas necessary for global commerce and scientific research, allow for search and
rescue activities, andqvide for regional peace and stability. Accordingly, meeting these

challenges requires the United States to develop and maintain capacity foyvyehaccess to

greater expanses within polar regions.

That is why the Administration will propose &acelerate acquisition of a replacement heavy
icebreaker to 2020 from 2022, begin planning for construction of additional icebreakers, and call on
Congress to work with the Administration to provide sufficient resources to fund these critical
investmentsThese heavy icebreakers will ensure that the United States can meet our national
interests, protect and manage our natural resources, and strengthen our international, state, local,
and tribal relationships.

AUSCG Polar Class Icebreaker ReplacementBmgrdo accessed J atpa/awwfbobhdihdexz9 16, at
opportunity&mnodeform&id=a778c49349c443d2658666e19cc100&dicore&tabmodetist& =.

%fHeavy Polar I cebreaker I ndustry Enrhtpa/gvevmscomil/ Acti vities, 0
ACQUISITION/icebreakethdustry _Day 031816.asp

81 Department of Homeland Securitynited States Coast Guaiiscal Year 2017 Congressional Justificatiqp.
CG-AC&l-28 and CGAC&I-47 (PDF pages 170 and 189 of 407).
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%81 YhWw2 UEOPUUDOO

The Coa®t pGowupowmded FY2018 budpgpebcuegmefadreiau i dl D n
new polar icebreaker and i nclyvedes pee rtiootda |F Yo2f0 188
FY022. The Coast Guard states that

This request supports activities to complete and release a Request for Proposal (RFP) for
Detail Design and Construction in FY 2018. Specifically, this funding supports program
wide activities including open water and teek model testing; review of Industry Studies
contract deliverables; Integrated Program Office (IPO) and Ship Design Team (SDT)
support; logistics and integration development for government furnished information and
equipment; and additional modeling etfoto inform the evaluation and source selection
process for the Detail Design & Construction RFP....

i
9 /

Currently, the Program is maturing the system specification, developing the RFP for Detail
Design & Construction, and completing required documentationransition to the

i Obt ai nplanped farsaly FY 2018. In July 2016, the Coast Guard established an
Integrated Program Office with the Navy to continue efforts to accelerate the construction
timeline and leverage the expertise and best practices shipbuilding programs in both
services. Based on this collaboration and lessons learned by the Navy, the Program was
able to significantly mature the acquisition approach with the incorporation of Industry
Studies to identify solutions to minimize costhedule, production and technology risks.
Industry Studies are focusing on leveraging industry perspectives, existing vessel designs,
and use of mature technology to inform the iterative development of the Heavy Polar
Icebreaker system specification.tFrur e A Obtai nd phase activities in
contract for Detail Design & Construction for the heavy polar icebredker.

%81 YUNwWw2UEOPUUDOO

The Coa®t pGwapowmded FY20175middgetn rienq peasotcaud efme nt
t he PSCapdclgudaent ot al of f 84, 86 & vpeirb gtyhmemr f ipveea i od

FY2®FLY2®DPhe reqgu@em®itl |l i on for wes & SlCatpeg oghange t o
FY2019 budget that | sFYWdaluddagfalsd dtfae d aitn to@o alotc u@Le:
were printed prior to the change. I n those earli
FY2019 shows as $30 million rather than $750 mil
in the GpaBC€C&IGuacdount wasitoi oas pfeisgld rmeplaonf $ h20
$1,886.8 mi FTDE®H &s hown i n

%81 Yl Yw2UEOPUUDOO

The Coa®t pGopowmded FY280&8C5bmidlygéi onmnegqumeptr ocur emen
the PSC pr wgr @amouwlhi ¢ c o \se rF ¥t2h0e?2 OPnSgln ¥per roaggm a m
management codat s 0%&n8bBnml bdeon for-yehe program
peri od-FF'220@240

%81 Yl hw2UEOPUUDOOD

The Coa®t pGwpowmded FY2021 budget requests $555 mi
the PSC prorgapaons esl ta arlessocipssi on of $70 million i
had provided for the procurementNafi boall Beadritt

82 Department of Homeland Security, U.S. Coast Guaistal Year 2018 Gngressional Justificatigrundated but
released May 2017, pAC&I-50and AC&I-51.
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Cutter (NSC), with the intent of reprogra
Guard states that its proposed FY2021 bud
second PSC.
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Appendix D. %UOEDOT w#"l 6/( W wBEOWU O U

This appendi x presents addiottihen Llo a@its Gwsagidon of
Procure@emnstructviecaneR€a&n q KElogoant .
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YI UYDI P

The Coast Guard hasPCt&d s taicfcioaaditt ladtialf luireame tg oo tf $ Fa. b2
billiodt paeprp rycrexairmat e average annual funding | eve
FY2015, and FY20ada$é, basdgrlE®O#dosbonunl sds imbake it diffic
fund various Coast Guard acquisition projects, i
i mprovements to Coast Guard shore |iOtahdmei ons.
Pat r ol QGRuQataenr sev(ent ual r#¥litfe edch woP@eagoytearrroughl
million, procuringPCG&ccORGs pér apeoat A dnllion

year would | eave about $200 miPC&Iloun dteod $400 mi | |
pr ongsr.a

SinceC@ad4?, Guamave Elidaen ags more regul arly what tF
infregeamyégrsn that exedbéutviamrg otutse aCaaistsi Gu aornd p
and on a timely BP@&G&alcscowonutl di ori ebgewcidriven wtgh ey ear s at

about $2 billion per year. Statements from Coast
someti mes put this figure as high as about $2.5

4UDPOT wr BMUGEDOT w+1 YT OUWEUWE @@ UDPET wi OUL
BOEDOT w+1 YI

In assessing future funding | evels for executi ve
or predict that the figure in coming years wil/l
years. While this mephadntcag bel oé&, ahat yancafgenc
Guard, which goes through periods with | ess acqgl
more acquisition of major platforms, this approc
f or PC&ilec ctoun

More important, in refatitan etgouasa idrt@aicrhi nogg Qoonvger
including the preservation and use of congressic
assumes or predicts thatphaeatufaenfiundi hgveéegekany
artificially narrow view of congressional optior
Congress of agency in the exercise of its consti

the composidgpemdioig.feder al

/| EU0w" OE

UUw&UEUEwW2U0EUI ObpUOED EOWYIWLIT @
At an Octob
M

er 4, 2011 rhaejacr nagc powi gihtei cCro aprt o dGrualr
Guard and aritime Transportation subcbwmméettee c
Committee, the following exchange occurred:

83 Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (AC&I) account.

84 For more on the OPC program, €8RS Report R4256Coast Guard Cutter Procurement: Background and Issues
for Congressby Ronald O'Rourke
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REPRESENATIVE FRANK LOBIONDO:

Can you give us your take on what percentage of value must be invested each year to
maintain current levels of effort and to allow the Coast Guard to fully carry out its
missbns?

ADMIRAL ROBERT J. PAPP, COMMANDANT OF THE COAST GUARD:

| think I can, Mr. Chairman. Actually, in discussions and looking at our bédget d | 6 | |
give you rough numbers here, what we do now is we have to live within the constraints
t hat we 0 vgngabeut$1.4 hiliore in @quisition money each year.

I f you |l ook at our complete portfolio, the things
shore infrastructure that needs to be taken care of, when you look at renovating our smaller
icebreakersah ot her ships and aircraft that we have, W €

that it would really take close to about $2.5 billion a year, if we were to do all the things
that we would like to do to sustain our capital plant.

So I d6m just | i&rey amtyhen hagemeywdhorf e, as that the

given a top line and we have to make choices and tradeoffs and basically, my tradeoffs boil

down to sustaining frontline operations balancin

Coast Guard anthter e 6s where the break is anf where we hav
An April 18, s2@it2d bhegfeht owi ng:

If the Coast Guard capital expenditure budget remains unchanged at less than $1.5 billion
annually in the coming years, it will resirfta service in possession of only 70 percent of
the assets it possesses today, said Coast Guard Rear Adm. Mark Butt.

Butt, who spoke April 17 [2012] at [a] panel [discussion] during the Navy League Sea Air
Space conference in National Harbor, Md., echoedst Guard Commandant Robert Papp
in stating that the service really needs around $2.5 billion annually for procurément.

At a May 9, 2012, hizapiogooseadth¥2Cbashudgatr dbef o
Security subcommittieae i oimst Comsenadtee MPgpmoprral Pa|
gone on record saying that | think the Coast Gue
procur emegntt of wnddftaopy tdaol ipzreoped@ recapitalizati on.

At a May 14, 2018, Gtsagdiompe serd tFhve 0AQadlabudget bef

Security Subcommittee of the Senate Appropriatioc
foll owing regarding the difference between havir
$1.5 bil liinoPChalecrc oyuena r:

85 Source: Transcript of hearing.

8%David Perera, fAThe EiereesdmeldhdSaauriy.chmspril 88h201i2,rad¢céssed July 20,
2012, atttp://www.fiercehomelandsecurity.costérycoastguardshrinking201204-18.

87 Source: transcript of hearing. Papp may haaenreferring teemarkshe madeo the press before giving his annual

state of the Coast Guard speech on February 23, ROWBjchreportedly stated that the Coast Guard would require

about $2 billion per year iprocurement fundingp fully replace itscurrent asseifSeeAd am Benson, @A Coast Gua
Cut backs Wi |l | NerwishtBulldtip Bebrdary 230 20K, adcessed May 31, 2012, at
http://www.rorwichbulletin.con%113849214 X oastGuardcutbackswill -cost1-000jobs See al so fACoast Guar
Leader Cal | s NilitaryFedicomdg-ebBiary 24,2018, accessed May 31, 2@12,
http://militaryfeed.condoastguardleadercallsfor-moreships5/;, Associ ated Press, fACoast Guard
f or Ne wTh&bg.cppgvaroh 10, 2012, accessed May 31, 2Gitaitp://www.thelog.conBNW/Article/Coast
GuardCommandanCallsfor-New-Shipsto-ReplaceAging-Fleet Mi ckey McCarter (ve@@mngress Poi
Guard More Money ThanHSedgyugVayl6, @012, accessedMay3Q, P2, 0
http://www.hstoday.u$bdcusedtopicstustomsimmigrationsingle-article-pagetongresspoisedto-give-coastguard
moremoneythanrequestedor-fy-2013.html) See al so Al nterview, Adm. Robert Papp,
Co mma n dDefense,NewNovember 11, 2013: 30.
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Well, Madam Chairman, $500 millidna half a billion dollar8 is real money for the
Coast Guard. So, clearly, we had $1.5 billion in the [FY]13 budget. It doesn't get everything
| would like, but iBy it gave us a good start, and it sirstal a number of projects that are
very important to us.

When we go down to the $1 billion level this year, it gets my highest priorities in there, but
we have to either terminate or reduce to minimum order quantities for all the other projects
that we hae going.

If we're going to stay with our program of record, things that have been documented that
we need for our service, we're going to have to just stretch everything out to the right. And
when we do that, you cannot order in economic order quantitidefers the purchase.

Ship builders, aircraft compani&ghey have to figure in their costs, and it inevitably raises
the cost when you're ordering them in smaller quantities and pushing it off to the right.

Plus, it almost creates a death spiral forGloast Guard because we are forced to sustain
older assets older ships and older aircraftwhich ultimately cost us more money, so it
eats into our operating funds, as well, as we try to sustain these older things.

So, we'll do the best we can within the batd And the president and the secretary have
addressed my highest priorities, and we'll just continue to go éndhean annual basis
seeing what we can wedge into the budget to keep the other project§®going.

At a March 12, 2014r@heaopongednFiYR@16o0basdg6uabef
Homel and Security subcommittee of thetkdoesle Appr
the following:

Well, thatés what we've been-yearplanuthgegdpitang wi t h, as
investment plan,si showing how we are able to do that. And it will be a challenge,

particularly if it sticks at around $1 billion [per year]. As I've said publicly, and actually, |

said we could probabdyl've stated publicly before that we could probably construct

comfortaly at about 1.5 billion [dollars] a year. But if we were to take care of all the Coast

Guardbdés projects that are out there, including sh
care of the Yemen [sic: inland] waters is approaching 50 years of age]labut | have

no replacement plan in sight for them because we simply can't afford it. Plus, we need at

some point to build a polar icebreaker. Darn tough to do all that stuff when you're pushing

down closer to 1 billion [dollars per year], instea®dfillion [dollars per year].

As | said, we could fit most of that in at about the 1.5 billion [dollars per year] level, but
the projections don't call for that. So we are scrubbing the numbers as best®ve can.

At a March 24, 2015r@heaopongednFiYR@160bsdg6uabet
Homel and Security subcommittee of the House Appr
Zukunft, Asdnducade sPsagprp as Co mmasntdaatnetd otfh et hfeo | Q oocawsitr

| look back to better years in our acqummitibudget when we ha@ aan acquisition budget

ofd of $1.5 billion. That allows me to move these programs along at a much more rapid
pace and, the quicker | can build these atraté production, the less cost it is in the long
run as wel | urgeBtueded forhme to déable ta deliver these platforms in a
timely and also in an affordable manner. But to at least have a reliable and a predictable
acquisition budget would make our work in the Coast Guard much easier. But when we
see variances &fof 30, 40% over a period of three or four years, and not knowing what
the Budget Control Act may have in store for us going on, yes, we are treading water now

88 Transcript of hearing. The remarks were made in response to a question from Sen. Mary Landrieu.
89 Transcript of hearing.
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but any further reductions, and now | &rham beyond asking for help. We are taking on
water®®

An rAipl 13, r2e0plo7r,t hpertehsbgéesnopaiansgi s added)

[Then]Coast Guard Commandant Adm. Paul Zukunft on Wednesday [April 12] said that
for the Coast Guard to sustain its recapitalization plans and operations the service needs a
$2 billion annal acquisition budget that grows modestly overtime to keep pace with
inflation.

The Coast Guard needs a fipredictabl e, reliableo
need 5 percent annual growth to our operations
Zukunft old reporters at a Defense Writers Group breakfast. Inflation will clip 2 to 3

percent from that, but fAat 5 percent or so it put
so you can execute, so %ou can build the force, o

I n an intedvarew wpudZilhtEdda 7 alidhopi ansgi s added)

We cannot be more relevant than we are now. But what we need is predictable funding.

We have been in over 16 continuing resolutions since 2010. | need stable and repeatable

funding. An acquisition budget with a floor of $2 billion. Our operating expenses as |

said, theydve been funded below the Budget Contro
5 percent annualized growth over the next five years and beyond to start growing some of

this apability back.

But more importantly, we [need] more predictable, more reliable funding so we can execute
what we need to do to carry out ®2the business of t

9 Transcript of hearing. The remarks were made in response to a question from Regulbenson.

Cal vi n BZukusfewakte$ Billiofi Baseline Acquisition Budget; Sustained Growth In O&M Funding
Defense DailyApril 13, 2017: 1.

230 11

hiervieawvr Adm. Pdul Zukunfbemands Coast GuaRkespect Defense Newslune 1, 2017.
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AppendixE. & Ul EJw+ EOI Uw( EI EUI EOI UU

This appendi x providesCaatbrGedaddlsazkiss iionme mfeake

The Coa®Gt cGuamrdat Great Lakes icebreaker fl eet C
X one heavyd Maccekbifnédavk3BOr) , faooz24 G hi p di splacing 3,
to@M&IXUH;

si xfb®Bdyl ass icebreaking tugs displacing 662

t wo -f2o2050 nicdears s seagoing buoy tenders displaci
each that havecapdB#®iglhitt i.cebreaking

Figure E-1. Great Lakes Icebreaker Mackinaw

Source: 8 6 &RDVW *XDUG '86&*& ODFNLQDZ p DFFHVVHG 6HSWHPEHU DV
https://www.atlanticarea.uscg.r@ir-OrganizationDistrict-9/Ninth-District-StaffPreventionDivisionCutters/
MACKINAWY/.

Al t hMaghiimaweferred to awotrmhdekhiemvtyhii < eibm ®takreae it
used in the contextdoMdckGrmaavimnuthkeargeebardkhag r
icebreaking capability t havmactkhvoaali dj hrtoto,t hleo wesvhe Iy

BThisape ndi x includes materi al 0 r iGrpat bakek Icepregk@rse s e nfl@af eas t he sect
CRS Testimony TE10030;ebreaker Acquisition and the Need for a National Maritime StrategiRonald
O'Rourke

“Source: U. S .Nint 6oast Guar® DistrictdUnitsoi accessed November 19, 2018, at
https://www.atlanticarea.uscg.mtlantic-ArealJnits/District-9/Ninth-District-Units/. A total of 10 cutters are

assigned to the Ninth District, which is responsible forGheat Lakes, the Saint Lawrence Seaveand parts of the

surrounding state3he tenth cutter assigned to the Ninth District is a-fb@d inland buoy tender whose primary

missions do not include icebreaking.

9 At continuous speeds of 3 knokdackinawcan break ice up to 32 inches thick, the-td@ icebreaking tugs can
break i@ up to 22 inches thick, and the 2@t seagoing buoy tenders can break ice up to 14 inches thick.
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gualify as a heavty ipsolnaurc hi csenbarlelaekre ra,ndashas much
than a heavy%®polar icebreaker.

Coast Guard officials have stated that they do r
i cebreakers -asrmnacgqygiesit inadhrinse eads.s elsns nseunptp, o rtth eoyf

capabilities of the current Great Makkisndw ebr ealk
(which entered service in 2006), -beewmktcagltigsenx
that is designed thealds@5Qareaedhi Gesat Lakes

icebreaking capabilities. A 2016 Coast Guard rep

mi ssi adnhsetfaodokl owi ng:

The current mix of heavy and medium [Great Lakes] icebreakers is capahénafing

priorities and requests for icebreaking in Tier 1 and 2 waterways. When a severe ice season
stresses Coast Guard asset capabilities, the existing agreement and partnership with Canada
fills the capability gap and brings in extra heawgbreakingresources to manage the.ice

[T]he 2014 and 2015 ice seasons were-g&4r anomaly, consuming almost twice as many
cutter resource hours as in any other year since 2005.

The Coast Guard cannot reliably predict the economic impact of maintainindealstagy

Great Lakes icebreaker. Additionally, given the extreme conditions when ice coverage
exceeds 90 percent, it is not clear that shipping delays would be significantly mitigated by
an increase in icebreaking capability. Delays can be associatesewtal factors such as

slow transit speeds, availability of pilots, and simultaneous and competing demand signals
for icebreaking services across the Great L8kes.

Supporters of procuring an additional Great Lake

Xx The 26142015 ice peasoasomalry, abR2t0 t he Coast
should have a capability for-asvepapgetioaog mar i
S easAobnosut 24% of r eceretdryseeaartsu r(eldl 705u% oorf hdi6g h
ice coverage.

X The Coa&tr@Gutarldakes icebreaking capability is
meeting winter needs than the Coast Guard ag
avail able for duty, the Coast Guérd reports |

commewat at wayseand maaotd bohh Coast Guard defi ni
as restricted or c¢closed when two commerci al
waterways, overlooking instances where comme
operatsthitpls on those watar hilgphcausd«k toliey has sd
getting stuck.

X While the Canadian Coast Guard wusually a
icebreakers to the St. Lawrence River an

si g
t h

S
d

%As discussed earlier in this r epodtheopetatiogaPolainStasand Guar dos t w
the nonoperationdPolar Sea are 399 et long and displace about 13,200 tons eRotar Starcan break ice up to six

feet (72 inches) thick at a continuous speed of 3 knots. The Coast Guard stdfeski@awis equivalent to the

Canadian Coast Guard stBamuel Risleya Great Lakebomeprted icebreaker and buoy tender that Canada

classifies as a light icebreaker in a comparison conducted across its entire icebreaking fleet, including its Arctic

icebreakers.|.S. Coast Guard;reat Lakes Icebreaking Mission Analysis, Fiscal Year 201®R&pCongress

August 30, 2016p. 5.)

For more on this service | ifla-Seevica\essa SustainmenvRrdgraim see U. S. Co.
accessed November 19, 2018htps://www.dcms.uscg.milur-OrganizationAssistartCommandanfor-
AcquisitionsCG-9/ProgramsdurfaceProgramdh-ServiceVesselSustainmenProgram/

98 U.S. Coast Guardzreat Lakes Icebreaking Mission Analysis, Fiscal Year 2016 Report to Conguessst 30,
2016 p. 11. The report was required 8yRept. 114680 f June 18, 2015, the Senate Appropr
report onS. 1619 the Department of Homeland Security Appropriations Bill, 2016 (see page 75).
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Canadi an Coaocspe rCGutaipndg sthhileprseacseash seé alnicreg t o

U.S. commermdipalers ttiegd airne scu lrtciumgs tiam ceersl,y a s |
amount of i c e bbree ankgi nggrooavdi.sdbesdt aommrmer ci al ships.
X Theervice |life extensi-bne awbirdiagebse imogt done on t
i nclhued er etpl acement of thBRriealmdownProfputl se D e
engines, which are becoming incereasingly c¢om
breaking tugs becoming unavailable for icebr
Some Members of Congresessied ratentsyeansthavposs
the CoastGiGear dLakes icebreaking fleet by procur
capabilities gendiaalkli.y dawitmeirleasrt tion tthhdsse ooft i on w

winters20lf4d 208845, which featured particularly h
t he Gr e%dlthelL ackoensmi ttee report -qantgecdg€oastguGuamndg
to Congress is onéPAamwarhelre exfa @lesdifisatiSkecd § to.n
LoBi ondo Coast Guar d (A.u t/Bh4a.2 ad@tsi Deac &dmbeiof 4202818
whi sthatthees f ol | owi ng:

SEC. 820. Great Lakes icebreaker acquisition.

(a) Icebreaking on the Great Lalé&d-or fiscal years 2018 and 2019, the Commandant of

the Coast Guard may use funds made available pursuant to section 4902 of title 14, United
States Codeas amended by this Act, for the construction of an icebreaker that is at least
as capable as the Coast Guard Cutter Mackinaw to enhance icebreaking capacity on the
Great Lakes.

(b) Acquisition pland Not later than 45 days after the date of enactmenrtisfAct, the
Commandant shall submit a plan to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of
the House of Representatives for acquiring an icebreaker described in subgaltioms

(b). Such plan shall include

99 Although interest in procung a second heavy Great Lakes icebreaker was reinforced by high levels of ice coverage
in the winters of 2012014 and 2012015, interest in Congress in procuring such a ship dates back further than 2013.
See, for exampley.R. 17470f the 111" Congress, thG&reat Lakes Icebreaker Replacement, Adtich was introduced

on March 26, 2009, reported by tBemmittee on Transportation and InfrastructomeApril 21, 2009 id.Rept. 111

81), and agreed to by the House by voice vote on April 27, 2009. A similabill)24 was introdued in the Senate

on May 12, 2009.

1005 Rept. 11468 stated the following:
GREAT LAKES ICEBREAKING CAPACITY

The Coast Guard is required by law to maintain a heavy icebreedpability on the Great Lakes

to assist in keeping channels and harbors open to navigation in response to the reasonable demands
of commerce to meet the winter shipping needs of industry. The Committee is concerned that the
Coast Guard does not possesjadée capacity to meet its statutorily required icebreaking mission

on the Great Lakes, with negative consequences to the regional and national economy as well as to
the safety of | ocal communities. Whil ®@®ethe Committee f
Life Extension Project for its nineessel 14&oot icebreaking tugs as part of theJervice Vessel
Sustainment Program, it notes that additional assets may be necessary to successfully operate in the
heavy ice conditions often experienced by theaGtakes. The Committee directs the Coast Guard

to undertake an updated mission analysis study to determine the assets necessary to effectively
carry out its icebreaking requirements on the Great Lakes, including consideration of a second

heavy icebreakeor the Great Lakes, consistent with the capabilities of the Mackinaw. The

updated mission analysis should factor in recent historically high levels of ice coverage and the
economic costs of reduced Great Lakes shipping associated with maintaining ongaeye

icebreaker. The updated mission analysis shall be submitted to the Committee not later than 180
days after the date of enactment of this act. (Page 75)
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(1) the details and schedule of the acquisition activities to be completed; and

(2) a description of how the funding for Coast Guard acquisition, construction, and
improvements that was appropriated under the ConsetildAppropriations Ag 2017
(Public Law 11531) will be allocated to support the acquisition activities referred to in
paragraph (1)

An examination ofMgaoglicudeeneNaticosalss $ocence Foun
capabl e r®iskwalrioedgusbicpanographic research ships |
OPCs suggesMasc kti-hknhazw d hewvy Great Lakes icebreake
mi ght have a design and construction cost bet wee
ittxact capabilities and ¥hte acewiign tp dmt isdnm ad fe gt
cost mightMbekisddwtcgd bDf the design of some ot he
to be used as the parent deshgn. wbegehdhadgodnt ht

1011 addition, Section 819 &. 140P.L. 115282 states the following:
SEC. 819. Acquisition plan for inland waterway and river tenders andlasy icebreakers.

(a) Acquisition plard Not laterthan 270 days after the date of the enactment of this Act, the
Commandant of the Coast Guard shall submit to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of the House
of Represetatives a plan to replace or extend the life of the Coast Guard fleet of inland waterway
and river tenders, and the Belass icebreakers.

(b) Content®) The plan under subsection (a) shall incidide
(1) an analysis of the work required to extend the lifeessels described in subsection (a);

(2) recommendations for which, if any, such vessels it is cost effective to undertakdife ship
extension or enhanced maintenance program;

(3) an analysis of the aids to navigation program to determine if advaneasigation technology
may reduce the needs for physical aids to navigation;

(4) recommendations for changes to physical aids to navigation and the distribution of such aids
that reduce the need for the acquisition of vessels to replace the vessetedessubsection (a);

(5) a schedule for the acquisition of vessels to replace the vessels described in subsection (a),
including the date on which the first vessel will be delivered;

(6) the date such acquisition will be complete;

(7) a description of #horder and location of replacement vessels;

(8) an estimate of the cost per vessel and of the total cost of the acquisition program of record; and
(9) an analysis of whether existing vessels can be used.

102 50urce: CRS analysis of cost per weightNtackinaw (adjusted for inflation)Sikuliag new NOAA oceanographic
research ships now being procured, and OPCs.

Some press reports in 2015 and 2016 cited a cost of about $200 million for a new heavy Great Lakes icebreaker. (See,

for exampl e, TNewcd rSepaaknegrl efro,r At AfFar froBCertairt DdiraitlEreesPressl t 6

August FrozerZd@nimbBree: Gieat Lakddusinessedleed aNew Icebreaker Bittsburgh PosGazette

August 17, 2 0 1 Ball fofTAocticticeb& pkar€oylt Hurt GreafiLakes Detroit Free PressSeptember

1, 2015; Bob GtharizesNew|deltenkegfor Sreat Lakkesbimes Herald (Port Huron, M))February

3, 2 DaskéqrceCalls Anew forMore Great LakekcebreakersSecond PoSizedLock, Brofessional Mariner

February 17, 2016 [the article states that it presentexi®f a news release from the Greakés Maritime Task

Force]l].) An opinion column in 2016 IstintereCdeatdakdShigpng e of $240
Necessey?0 Sandusky Registefebruary 18, 2016.)

The Great Lakes Mariti me Task waofoundedin 1892 indaledoa®@hiozcat i on t hat
promote waterborne commerce and related industries on the GreabLakes e e Gr e at adk&dkce,s Mar i ti me T
AAbout Us, 0 acces s ehttp:/MWemgenthdrghlbou) 2states in2it® ahrdual repott for 2017 that a

second heavy Gr eigprojetiea ko eost $240 reilbon®@0a{kAanuaRéport of Great Lakes

Maritime Task ForcePDF page 3 of 6, accessed November 26, 2018tpat/www.glmtf.orgivp-contentliploads/

201805201 7AnnuatReport.pd) The same figure is cited in the organization
organi zationds annual report for 2015 cited a figure of ap
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selected to bui

Il d the ship, the construction tir
|l ess than that of

a new heavy polar icebreaker.
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Ronald O'Rourke
Specialist in Naval Affairs

#DUEOEDOI U

This document wagrepared by the Congressional Research Service (CRS). CRS serves as nonpartisan

shared staff to congressional committees and Members of Congress. It operates solely at the behest of and

under the direction of Congress. Information in a CRS Report shoulaerrelied upon for purposes other

than public understanding of information that has been provided by CRS to Members of Congress in
connection with CRS6s institutional role. CRS Report s
subject to copyght protection in the United States. Any CRS Report may be reproduced and distributed in

its entirety without permission from CRS. However, as a CRS Report may include copyrighted images or

material from a third party, you may need to obtain the permissgithe copyright holder if you wish to

copy or otherwise use copyrighted material.

Congressional Research Service RL34391 - VERSION95- UPDATED 59



